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EXECUTIVE SUMMARY 

Introduction 

The impacts of the rising cost of fossil fuels. is felt most strongly·by 
those least ab\l:e to absorb hlgl:ler pri•ces -'- low-income communiti<es. 
One alternative energy sol.!lrce which would hav.e a stable cost and 
a I ·I' ev i ate this ecoriom i c str.ai n .its the red eve I opment of sma U d•am sites 
which exist throughout the country to produce hydroelectric power. 

Resource Assessment 

Although o.fficial inventories and agency definltions are nei:ther complete 
nor complimentary, there is a consen·sl.!ls that substantial small hydro 
potenti.al does exist. The U.S. Army Corps of Eng:ineers estima,tes that 
the undeve I oped 'hydroel.ectr i c potential· at existing dams with a capacity 
I ess than 5 ~ 000 k i I ow a tts i .s · 26 ,600 me~ a watts. Th is f i g l:lr e represents 
an eq,uiva I ent saving of 139 m iII ion barre Is of o i I. · 

Hydropower potential kom smal•l darris exists throughout the country. In 
order to assess the specific benefiits which could accr:-ue to any one 
I ow income commun :J;ty, however, s I te-specH i c i nformati'on about both the 
dam and the community is necessary. 

Current Goverr:tmental Programs 

Congress appropriated $10mil'lii'on for FY 1978 for a DOE.smaf!f hydro 
program consisting of feasibi f:i;ty studies, demonstration projects and 
stud,ies on environmental, economic and institutiona.l issues. The 
Nat I ona I Energy Act conta:f'ns provIsions for a :f.oan program ,for teas i­
bility studies .as we:ll as for construction costs. The Federa·l Energy 
Regu I a tory Commission is working to simp I if y I J.cens i ng procedures for 
sma I f. hydro deve I opers ar:~d has i ssued a "short form," I I cense for sma I I 
projects. 

Ne.w inventor i ·es, as we· I I as other stt:Jd i es on techn i cal: , econan: i c and 
i r.~st itut ion a I ,j ssues, are being un.d.erta,ken by both the U.S. Army Corps 
of Eng i nears and the Bureau of Rec I amat ion. Programs have a I so been. 
initiated in several Northeastern States. 

EnvIronment and Safety Cons i derat'i'ons 

There is fa.J r I y widespread agreement among governmental and env:ironmenta I 
representatives that the rehab i I i tat I om of existing, sma.l I dam sites 
poses I ittle or no threat to tlile enviromment~ Fish passage facilities 
may have to be constructed in some instances, however. 
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lnstit~:~tional Barriers to Smal I Scale. Hydropower Development 

Uti llty compa1ny opposition to "outs'fide" devel.opers of small hydro 
sites could be an important impediment. Lice11slng procedures and 
other re9u I a tory req u kements a I so resu It in de I ays a11d addition a I 
expense for smal: I hydro deve I opers a I though the FERC is attempting to 
s;peed up the .process. 

Other iss1:1es which may Impede sma.ll hydro development include: the 
unava i l!ab iIi ty o.f I i abi I i ty i•ns~:~rance; dams used for o:ther purposes 
(such as ·irrigation, recreation or f I ood contra I) which may preclude 
their use to produce hydropower; and problems in ascertaining ownership 
of dam sites. 

Econom;ic Considerations 

Mixing hydropower with other techno:l 09 i es to torm "e.nerg.y systems" w i I I 
reap the greatest .uti I i ty from sma I I hydropower sites. Tota I reI i ance 
on decentralized smal 1-scale hydropower may or may not be enough for 
a I oca I commun i·ty or i n.dustry. ·I n e'i ther case, however, scarce foss i I 
fuels wi II be replaced by renewable energy sources. · 

The economic teas i b i •Hty of u.t i I i zing sma I I sea I e t:lydropower for any 
commumity is very dependent on the specific site i'ra- questi'on .• Up-front 
costs for feas i bi I ity studies and I i cens i ng represent the most d i fHcu It 
f i nanc i a I constraint. In terms of ava i I ab I e capita I, CSA and 'l:oca I 
commumity devel·opment agencies, with their:- access to special fundis, may 
have a: d i s.t i net advantage in the redeve I opment of sma I 1-sca+e hydropower. 

Community Services Administration's Program Options 

Based on the f i nd·i ngs of tl:l is report, program· opt ions for CSA fa. I I 
i mto two basic categories: sup:port for olilgo I ng: programs and GSA act·i on 
items. It is recanmer:rded that CSA support: 

0 

o-

:o 

Congressional initiatives on. grant and loan prdgrams and 
regul.a·tory reform;: 

1·nterager:1cy cooperat:i;on in order to target sma I I hydro programs 
to I ow- i ncome cornmu n i t:i: es; 

Regu:l atory stream I in i ng w i tt:l in the FERC td simp I ify and 
expedite I 'icense ap pI i cations for sma I I hydro deve I opmen·ts 
beyond' present short-form I i mit of •1500 KW. 

There are s.evera,l ways ·CSA can· contribute to the deve I opment of sma II' 
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Set up an information program to inform low-income communities, 
through CAAs, of Federa I 'I y-supported programs on sma II hydro 
and encourage them to partici.pate in such programs; 

Fl nanc i a I !I y support feaslb.i I ity studies for those I ow- i.ncome 
commun· it i es which are respond i' ng to F·edera+ programs,; 

Seek to actua II y fund, Pt?rhaps in conj un.ctton with HUD or the 
Oepartmerrt of Commerce's Economic Development Administration, 
a small hydro faci I ity in a low-income commi.Jni'ty. 



I. - INTRODUCTION 

In ord.er to understand the comp I ex set of issues at play in the 
development of small-scaJe. hydropower, it is important to have a 
ru.dimentary knowledge of what hydropower is. According to the U.S. 
Army Corps of Engineers~ 

Hydropower is generated through the propul s i1on of el ectrica I 
generators emp I oy i ng the natura I' energy i nh.erent in the 
gravltationa··J flow. of water. Thus, it is a finite ·resource 
whose ultlmate potential is determined by the magnitt:Jde and 
seasonal variation of the water runoff o.f the. major drainage 
basins of the country, and the physical configuration of the 
surface area. 1 

The potential supply of hydropower, trnen, is dependent on certa.in 
phys i ca I characteristics of the country as we:l I as on techno I ogy. This 
report w i I I ad dress the former issue i n a I I m i ted way by review i~ ng the 
resource assessments which: 'ha.ve been done in order to estimate the 
potential contribution. of hydropower to the na,tiom's ener.gy supp·ly. 
The question of techno logy and: the "stat·e-of-:-the-art" in hydropower 
generation wi II also be addressed <Se.e Sections I and II below). 

For th.e purposes of the Community Services Administration <CSA), however, 
other considerations such as.environmental and instit~:~tional constraints, 
economic issues and current Federal programs may be even more important. 
Th is report w ll I ad dress a II of these issues in an attempt to arr i v.e at 
progr.am .recommendat'ion'S for CSA. Be-fore. beg'i nn i ng; that ana· I ys is, 
however, this I ntroduct i·or:t w i I I· present a brief h. I story of the deve I opment 
of hydropower in the United States, an explanation. of why there has 
been a recent upsurge in activ<ity .in developing small hydro sites, and 
a rationale for possible:CSA involvement in this area. 

HI story of U.s .• Hydropower 

The Un 'ited States during the ·I! ate J.8th century and: ear I y ·1•900 1 s was 
using water power via mechanical devices <waterwheels- flutter wheel, 
impact wheel, breast wheel., and undershot wheel) for such industri'es as 
knitting:, wood c~Jtting, tanniers, and so forth. These devices fl.ourish.ed 
in the Northe.ast duri:ng America's industri.aJ, revoLution and ·played a 
key role in the development of Northeast industry by supp.lying a ·Cheap 
source of power. Tur b:i ne technology eAtered the United States in 
approximately 1835 in Pennsylvania via Elwood Morris~ who built and 
operated, two whee·l!s and I ater pub I i shied the results of his experlments 
on them in 1843 •. In 1:844 Ur i.ah A. Boyden des i grned a 75 t:lorsepower 
(h.p.) uni·t, the Fourneyron turbine, and in 1846 produced a 190 horsepower 
unit with 75% efficiency. By the 1870's :however, water turbines replaced 
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th.e wrneel for two reasons: a) greater efficiency, and b) smal.lness. of 
unit. Low.ell, Massa.chusetts had 70 turbines in use with a total 
production ·Of 10,000 h.p., the largest unit having a 675 h.p. capacity. 

By the eAd of the 19th cer:~tury Impulse turbines wer:-e developed which 
could accanmod'ate heads of over 800 feet, :l,eadi'ng the ·united States to 
the deve I opment of high head dams. In 1886 an l:nternat i.ona:l Commi ss:ion 
was formed to fu I I y exp l·oi t the hyd roe I ectr i c poter:~t i a I of NIagara 
Fa I .Is and an insta.llatfon of 25 units producing· 5000 h.p. each at a 
136 foot head. was agreed upon. Perhaps the most fitting end to the 
19tl:l century hi story of water power came 'in. 1896 when the "Niagara of 
Water Wheels" in Troy, N!.Y. (278 h.p.) was replaced ~by a JonvaJ turbine. 

The entire Nortl:least was once the center .of American industry based on 
the avai labi I ity of a· plentiful supp.l:y of i:nexpens.ive hydropower. The 
ht:md'reds of mi J;l towns. found in this area attest to their once boom:i,ng 
econan.ies. As the machines of the Jnd:ustrial revolution increased in 
speed and reI i ab iIi ty, the need for a concentrated and comp I ete I y. 
rei iable source of er:~ergy was ~required:. The di.sc::overies of coal, iron 
ore and eventua.l I y o i I in the M:ld-West and South sounded the death 
kn e I I of the Northern factor I es based on .water power. 

Not a I I :factories in the Northeast be.came obso I ete. Many whose water 
sites. proved adequate were ab 11e to convert to hydroa I ectr i city. Other 
hydro sites were developed by newly-formed electric companies to provide 
power to the m i I Is as we I' I as the surrounding, commun it i es. The boom 
that bu i: It the or igi na I .m:J I Is reached i,ts ·peak 'in about ,li880 and by 
1910., it was over. Those that cou:J'd convert to electric generation did 
so and th.e others either moved West or c I osed down. 

From 1910 to· 1930 wa•s the era of big hydropower with. the Bou'l:der 'Dam, 
Hoover Dam, Bonnevi lie Dam and the Tennessee Valley Authority dam. 
w.heel i ng, mtd:t !-megawatt capaci t i·es. Most of the Mgger dams were 
Federa.ll y owned and qperated. At the same, time turbine tect:mo I ogy had 
made a quantum 'leap to crossf I ow, :Ka·p I~ an (tube.) turbines which had, at 
under a9 .foot lilead, a,maximum86% efficiency. Th·i:s led toa rebirth 
of hydropower 'ir:~s.tall!ations with low heads starting In the late 1930's 
ar:~d. ending in the I ate 1950 1 s .• 

Cheap fossil fuels in the 1960 1.s caused1 many utilities and ind·ustries 
to s'hut off or abandon, their hydropower pI: ants as we I I as deter poss:i:b I e 
construction of new ones. It was not unti I the 1973-1974 energy crunch 
that anyone .serious I y recons i dared, a I tern at i ve energies such as I ow­
head hydropower and a second rebirth of this technology is now underway. 
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Federal I nvo I vement in Hydropower 

A I ong w i ttr the phys iica.l and ecol7tan i c deve I opment of th· is resource is 
the d.evelopment of Federal involvement in and regulat·i:on ·Of hydropower. 
The u.s. Army Corps of Engin~ers issued a report on hydroelectric power 
potential at Corps' projects in which the evolution of public polkies 
a f feet i ng hydropower deve I ogment is summarized. The report noted that 
upon reviewing pub I !'cations wMch T i st Feder a I i nvo I vement: 

One emerges •••• with an :i'mpression of a hf:ghly complex set of 
Federal pol ides, controls, reg.ulatlons, organi zati.ons and 
objectives which !:lave evolved over tl:le years i'n response to 
changil71g needs, circumstances and pressures. 4 

In ger:~eral, ;he development of Federal policy can be categorized in 
four phases. In the I ate 19th century Congress recognIzed the. need to 
control the private developmen:t of h.ydropower on n·av'i•gable streams to 
ensure that such· developmer:~t was in th.e public i'c:~terest. The consent 
of Congress was reql:J,ired for ttile construction of any "bri.dge, dam, d.ike 
or causeway over or in any port, roadstead, haven, harbor,, car:~a I, 
.navigable river, or other nav i gab I e water" under the authority granted 
Congress by tge Interstate and Foreign Commerce clauses of the U.S. 
Constitution. Any pI ans for such constr~:~ct i:on had to be submitted to 
and approved by the Ch i·ef of Eng'i neers and the Secretary of War. The 
Federal Power Commi.ssion was subsequentl'y granted the authority to 
issue I i censes to ci' t i zens, corporat i or:~s., states or mun :i·c i pa I it i es for 
the constructton, operati orn and maT171.tenarrce of dams, reserve i'rs, 
powerhouses, and transmiss.ion I ines. 

The second period i'li1 the deve:Jopment of Federal pol icy encompasses the 
years of 1900 to 1'92 I when• basic pr i nci pI es for pr i va.te deve I opment of 
water resources were evolved. Rather than the r:~arrow definition of 
"pub II c interest'' found in' tl:le Interstate and: Foreign Commerce c I au:ses 
of the Constitution, water power was: seen in thi:s period as a permanent 
asset to be uti I i zed for the benet i·t of the people of the nat ion. In 
thel r attempts to insure that the centro I ot water power d· i d not I ead 
to "unequaled opportunity for monopolistic control of industries and 
monopo I~ st i'c centro I of the da;i I y I i fe of our peop I e l n an un precendented 
d'egr.ee" Presidential vetoes and Congressional opposition· effectively 
slowed private development. Pa•ssage of the Federal Water Power Act ir:1 
1920 embed i ed the pr I nci:p les o.f governmer:1t centro I thro~:~gh I .i cens i ng 
and broke the dead I ock. 

This period was fo.l I owed by the third period encompassing the 1920:1 s to 
the 1940's. The tnitiation of the Federal role in the development and 
operation of hydropower faci llties and the sale of hydropower occurred 
during this time·. Relevant laws which established this role include: 
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Boulder Canyon Act of 1928 
Tennessee Va·lley Authority Act of 1933 
Pub I ic l!Jti I ity Act of 1'935 
Bonnevi I le Act of 1·937 
Flood Control Acts of 1:936, 1938 and 1944 
Amendments to the Federal Pow.er Act 

F ina II y, the 1960's ar:~d' 1970's saw a series o.f nat i ona I poI' icy meast~res 
designed to integrate all water resources activity ir:rto a comprehensive 
plar:~ o:f resource development and conservatior:~. To thi:s end, the 
fo·llowing legisl·ation was enacted: 

0 

0 

0 

0 

WIlderness Act of 1964 
Water Resources PI ann i ng Act of 1965 
Wi I d and Seen i c Rivers Act of 1•968 
NaNona I Env I ·ronmenta:l Po I icy Act of 1969 

This is adril i tted I y a· very brIef rev J:ew of Federal. i nvo I vement in 
hydropower development. A more in-depth trea-hnent of the subject can 
be found in the Chapter on "Public Pol icy Aftect;lng Hydropower Development" 
of the Army Corps o.f Eng'ineers' report cited above. 

Recent Interest in Sma I I Hydro 

As noted above, emphasis in the past few decades in the constructi:on of 
dams to produce hydroelectric power has been on very large structures 
to prodt~ce a vast amount of electricity for huge, centra.! i zed, reg:i ona I 
transmission systems. These systems, along with thermal generating 
fadllties using oil, gas or coal, could prod:uce electricity economically 
for the largest .number of consumers. The obvious question is w.hy the 
recurrence of interest in small hydroe·lec"tric faci I i•ties has blossomed, 
not on I y at th·e Federa~J; I eve I , but at state and I ocal I eve Is as we+ I • 

The equa ll'y o·bv i ot~s answer, o.f course, is the astronan i ca I I eap 1Jn oi I 
and gas prices s i nee the 1973 Arab o i I embargo. Coup I ed with this are 
I ·ncreas i ng pressures from env i ronmenta:l i sts I ead i ng to regu I at i orns of 
the coal industry and l·arge hydr.oelectric, as we.ll as nuclear and 
thermal:, power p:lants. Fears of diminishi:ng1 reserves of the fossil 
fuels, whi'ch rep'l•aced the small ·hydropower fac'il ities in the earl·y par:-t 
of the century, t.lave foster.ed pI ans for a nat:iona I energy poI icy 
emphasizing: .both conservation and the development of riew sources of 
energy. 

Para I I e I i ng: t·he. renewed i nter.est in power from the sun and wind is the 
resurgence of activity In generating power from flowing water. Hydropower 
as an a I ternate energy source is renewab I e, non-poI I ut i'ng and can be 
decentralized. Smaller d'ams face I ittle or no opposition on th.e basis 
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of environmemtal considerations -- a factor making them particularly 
attractive. Utilizing water, as a renewable resource, also fits 
conservation. cr,i'teria. The Federal Energy Regulatory Commission 
estimates that the undeve I oped' hydiroe I ectr i c potential at existing dams 
with a capacity less than 5,000 KW is 26.6 GW (26,600 megawatts.). ThJs 
Hgur·e represents an equiva:l:ent sav:ing· of 139 mH l.ion barrels ·Of oil. 

More important, however, are econorrii:c factors. Especially· in New 
Eng I and,. the Northwestern part of the United States and' the A·p pa I ach ian 
states (where th.e .need i.s the greatest and mountain streams a bound) 
electric i'ty generated at sma I I hydro s Ttes may 'be econan i ca I l•y competitive 
w i'th other sources o.f e I ectr i cHy. 

On Apr i I 20, 1977 President Carter subm:i: tted h ·i·s comprehens i've energy 
pI an to Congress. Sma II hydropower deve I opment was sped f i cal. I y 
ad dres.sed: 

New or additional hydroelectric generati•ng capac i•ty at existing 
dams cou I d be i ns.ta II ed at l:ess than the cost of equ:iva I ent new 
coal or nuclear capaci'ty. Many of these sites are small, but· 
could generate 3 to 5 megawatts, and are located near major 
demand cen-ters cl!.lrrer~t'l'y deperndent on imported fuel oil. 
l•nstallat·i.on. o.f add·it:ional generating capadty at exlsting sites 
coutd' conceivably add as much as 14,000 megawatts to the nati'on·'s 
generating potential. 

The accompanying tact sheet stated that the President had d i· rected the 
Corps of Engineers to reporT on the potential for additional hydropower 
i nsta I I ati'ons at existing dams througl:lout the· country -- espec i a:l: I y at 
small sites. The u •. s. Army Corps of Engineers' lmstitute for Water 
Resources prepared a 90-day study ent it I ed Estimate of Nati ona I' 
Hydroelectric Power Potential at· Existing Dams. The study, whi•ch included 
I arge. and sma I I darns, cone I uded that the poten.t i a I hydroel ectr k capacity 
at alI existing: dams was 54,600 MG -- equivalent to the capacity of 55 
nuclear power plants. In addition, the study described·cons·traints 
wh.iC:h inhibit the full development o.t hydropower at existing dams and' 
contained recanmendations for further Federal action. 

Federa I interest in sma I ·I hydro received an impetus from another source: 
the .co:llapse of the Teton Dam. At the urging of Sena,tor Frank Church 
of ld'aho, $1.6 mi Ilion in FY 1977 funds were reprogrammed late in the 
t i sea I year to set u'p sma·ll demonstratiion .pi ants at the three dams at 
Idaho ,fa I Is wh:l ch were damaged as a reset! t of the cot I apse of the Teton 
Dam.. Meanwh II e, Congress appropriated $ I 0 m i I I ion to set up a sma I' I 
hydro program in the Department of Energy. 

In September 1977, DOE sponsored a seminar on sma I I hydropower at 
Durham, New Hampshire. Two other similar seminars were sponsored at 
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Lansing, M:ichtgan and Idaho Falls, Idaho. DOE's program, which includes 
studies on i nst i<tut i ona I and economic questions as .well as teas i b i I i ty 
stc.~dies aAd demonstration projects, i;s detailed in Section Ill of th·is 
report (see pages I I 1-4 to II< 1-8) • For FY 1979, DOE's budget .for this 
program wil>i probably be $15 mi'l·lion. 

Along with DOE's. program to encourage small hydro development, th.e 
Federat Energy Regulatory Commission is i·rnvestigating ways to shorten 
the I i cens i ng procedure required for private devefopers of sma 1·1 hydro. 
The Federal· cor:~struction agencies, the U.S. Army Corps of Engineers and 
the 81:1reau of Reclamation, are both initi.atlng programs on hydroelectric 
power generat i;on at sma I I dam s ltes. Sect ion I I I of ttl! s report presents 
descriptions of c.urrent programs at the Federa I and state leve Is. 

Impact of H!igh-Cost Er:1ergy on Low-Income Communities 

Low-income peop11e would have much to gain from a .source of energy 
whose cost cou I d be guaranteed not to rise. The Federa 1: Energy Admin is­
tra.t ion's Househo I d Energy Expenditure Mode I for 1973-1975 showed that 
households with less than $3,400 in disposable income sper'!t 10% of 
their income on electricity. On the other hand, households between 
$1 0·, 500 and $15,200 spent on I y 2% on e I ectr I city. Si nee those persons 
w i fh I ow i r:1comes use e I ectr:ic.l ty pr i mar i I y for essent i a 1: s, they do not 
usua ll'y have the opt 'ion of cutt i ng• back on their use of e I ectr i city in 
order to· red;uce their e I ectrlc i ty b i I .Is. There.fore., if current projec­
t ions of increased costs for foss.i I fue I are va I i d, the poor stand to 
suffer the most by higher electr1city costs. Hyd~opower, as the one 
source of electricity wh· ich is i;mmune to rising fuel costs, cou I d be a 
s'ignlflcant factor in reducing e•lectri:city costs for those low-income. 
commun iti.es located near hydro sites. 

Severa I commun it1i es, espec i a 1: I y in New Eng I and. where the cost of e I ec­
tr i cIty is extreme I y high and many old dams exist, are I ook:iing into 
the poss IM II ty of refitting exi sfi ng dams to prodt;~ce eJ:ectr i ca I power. 
The town of Nashua:, New Hampsh i,re, with Federa·l aid, plans fo deve.l op 
two dams to provid'e electricity for its high school, I ibrary, fire 
station, pub I ic works garage and some. street I ights. City officials 
are estimating that s~v i ngs from just one .of the d:ams cou I d be more 
than $IOO,DOO a year. 

Tihe town of Spring,fie.ld:, Vermont is planning to form a munidpal uti I ity, 
take back the e'lectr ic power franchise from the Centra I Vermont Pub I i c 
Service Corporation, bt;~y the' latter's installations, and buil:d a $57 
m'i'llion, six-dam h.ydroelectric peaking-power system. As a consequence, 
they wi II save about 30 percent of their presen-t outlay f.or electriclty.IO 

The town of Turners Fal Is, Massachusetts is also attempting to "munici­
pa I i ze" in order to set up their own pub I i ca I I y-awned uti I i ty. Hydro-
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power cou I d serve as a source of peaking-power for thIs system.. It is 
believed that this move would "serve to control and rein i.n the cost 
of electricity." In Massachusetts, however, there are legal 'impediments 
to mun1c:ipal izing Ln the form o.f 1929 le9islation guaranteeing electric 
monopo I y systems the right to rna i nta in their systems un I ess they e I ect 
to sell. 

In Ca<l: i forn i a, the United Water Conservation D i str i.ct has proposed to 
bu. i I d a sma I I hydroe I ectr J:c generatJ; ng pI ant at the foot of the Santa 
Felicia Dam on Lake P1ru --a recreational playground. The dam has a 
potential of produci:ng 1,940 KW of power. Th.e di:str.Jrct plans to use 
this capacity to provide peaking-power to the Sou.thern Ca I i forn. i a 'Edison 
Company. Accord·! ng to a consu l:tants' report prepared on the subject, 
th.e hydroelectric pl:ant could put many of the ;107 peop·le o:t Sqn.ta Monica 
who 'liost the 1 r jobs at Rock we I I 1 nternat i onal' after cance·l I at ion of the 
B-1 banber project back to work. 1 . 

The d i str 1 ct hopes to finance the project w 1 th state and Fed era I grants, 
including· a $350,000 Title IX 'Economic Adjustment grant for .planning, 
engineering alild sped Heat ions for the p·l: ant from the Department of 
Commerce., Ecor:~omi c Development Admi r:1 i st.rat ion. 

The importance of hydiropower 'i:r:t· be i:ng ab I e to insure. a source of 
e.lectricity at staMe prices, to .produce. energy or energy products 
wh i chi can be· marketed, and to create jobs, wou I d seem to indicate the 
necessity of insuring that the poss i b I e bene.f its of such development be 
targeted to those who stand, to I ose the most from h :J;gher energy prices: 
l·ow-income communities. As wJilll be seen in the report tha·t follows, current 
F'edera I programs are based on oth.er cr iter i:a and do r:~ot take the needs 
of the poor into account :in· planning the:Jr programs. 

The Community Servi:ces Act of 1974 gives t·he Community Services 
Administration the author! ty to "estab I i,sh procedures and ta.ke other 
ap:propr i ate action necessary to insure that the effects o,f the energy 
crisis on low-income persons, th.e elderly, and! the near poor, are taken 
into account in the fo~2u:l:ation ar:1d adm·i,nistrati'on of programs related 
to the er:~ergy crisis." 1 Furthermore, the Director is authori'zed to 
provide financial and other assistance for, 

••• programs and activities, including, but not llmi·ted to, 
an energy conserv.at ion and ed'ucat ion program ••• emergency 
loans, grants, and revolving funds to install energy con:­
servation technolog1ies and to deal with• increased housing 
expenses re:l,ating to the energy cris:i·s; alternative fuel 
supplies, special fuel voucher or stamp programs ••• appro­
priate outreach efforts; furnishing personr:~el to act as 
co-ordinators, providing legal or tecnnicat assistance or 
otherwise representing the i nterT3t of the poor in efforts 
relating to the energy crisis ••• 
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A vi.able program with regard to the potentlal of smal I hydroelectric 
generating plants for low· Income commun ltles must be based on an under­
standing of the technical, econom,ic., social, and political factors 
which' w'il I determine the feasibi I ity of smal I hyd'ropower. With that 
i R m:i nd, this report represents a summary of r.e•l evant issues for CSA 
to cons i der before embarki, ng on a sma I I hydro program. 

Section I· I r:-ev i ews resource assessments and ava'i I abte techno l,ogy. 
Sect ion I II presents a summary of cur:rent Federal ar:td State programs 
in small hydropower. Sections IV, V and VI d:eal' with environmental 
impacts, I nst i tut ional barriers, and economic factors of redeveloping 
sma H hyd'ro fac I I 'i,t i es. Flna II y, Sect+on VI 1, cor:~ta:i ns recommendations 
to CSA for possible acti:vlty in this area. 
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THIS 14-FOOT FALLS AT THE TANNERY ISLAND PAPI;R CQ'vtPANY IN WEST CAR_THAGI;, NEW YORK, HAS 
A CAPACITY OF 1500 KW. AT ONE TIME IT SUPPLIED FULL ELECTRIC POWER FOR A TANNE~Y, PLOW 
MANUfACTURER AND. 1,1\T!;R/_A PAPER MILL• ·. IT WAS IN OPEAATI(lN AS RECENTLY AS 15 YEARS AGO· -' 



WITH A CAPACI~ OF 7000 KW AND A HEAD OF 23 FEE(, THESE ~ENERATORS ARE LOCATED AT A SITE IN WATf;RT.OWNJ 
. NEW. YORK., ABOUlf 20 MILES DOWNSTREAM FROM THE TANNERY ISLAND SITE· THiS- MUNICIPALLY"'"OWNED s·ITE IS IN 

EXCELLENT CONDI1TION AND HAS BEEN IN CONTINUOUS OPERATION FOR THE PAST 55 YEARS· ... 
I . 



I I • RESOURCE ASSESSMENT 

The technology needed' for small hydroelectric generating plants does 
exist-- and there have been few innovations in the past 50 years. A 
summary of t:he "state-of-the-art"' o.f sma I I hydro techrno I ogy and a li:st 
of mamufacturers appears in Appendix B. 

Tlile remainder of this sect:i'on concentrates on parameters used to define 
"small hyd:ro" in ,currel!lt Federa,l! programs, explanat.ioms of official 
inventories al!ld the prob I ems in i dent i fyi ng potentia I sItes, amd· f ina I I y, 
small hydro ·potent'ia:l: for low-income communities. 

Parameters of Govermment Programs. 

Para I I e I to increasing, lrnterest in sma I 1: hydro deve I opment, one finds a 
corresponding increase in the semantic con.fusion about what "small 
hydrro" actually·means .• A brief revlew of the criteriia utitized by the 
Federa I agenc>i es i:nvol ved i: I I ustrates this fact. The rat·i ona I e behind 
these' differences shou I d be exp:Jored in order to ad·dress the po.l icy 
tmp I i cat~i'ons o,f adopt! ng one set of parameters over another. 

The Department of Erne~gy ,. ~in its programs, de:Hnes smal 1-sca I e hydropo.wer 
as being a dam site with a head of 20 meters (approximately 66 feet) in 
'heig'ht with a power production betw,een 50· and 15,000 KW,. These. criteria 
have been app.l i ed both to the teas ibi lity studies which were awarded In 
Apri I 1978:, and to the "Program Opportuni.ty Notice"' sol icitlng proposals 
for demonstration .j:)rojects. As the primary Federa:l agen.cy for funding 
smal:l: hydo projects, DOE's criteria have important implications for 
defining the parameters of future programs. 

The Federal Energy Regulatory Commiss.lon CFERC> is attempting to stream-
1 i ne the I i cens i ng procedure for potentia I deve I opers of sma I I hydro 
sites. Because of various l'egislatiive restri:ctions st:Jch as the Nat•i.onal 
Dam I nspect I oR Act, the Fish and W i I d I i fe CoordinatIon Act and the 
Federal Power Act, however, the FERC is extreme I y 'I imi ted· in its d·i s­
cretronary abi:l ity to change its procedures.* Thus, in its proposed 
rule changes to institute a "short form" for I icense appl !cations by 
small hydro develqpers, the definition of "small" uses the l:o.wer limii'ts 
of the appllcabi I ity of these statutes. For the FERC short form, small 
hydro Is defi.ned as: 

I ) Having a dam or d1i version structure I ess tman 25 feet 
in height above the stream, bed (because, according to 
the Nat'i,or:~al Dam I n~specti·on Act, such dams wou I d be in 
a low hazard category); 

2) lmpomnding a reservoir with a surface area of less than 
10 acres (because formal.consultation with Federal and 

*For an explanation of FERC I icensing procedures, see pages V-2 to V-9. 
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state Hsh and wildlife ag.enc·ies is not required: when the 
max~mum surface area of the ~mpoundment is less than ID 
acres); 

3) Hav,ing a power production capacity less than 2,000 horse~ 
power, that is, 1:,500 KW (because current FERC regulations 
requ.ir.e l'ess detail ih appl !cations for projects of 2,000 
horsepower or less). 

These crtteria are considerably below those of DOE. Thus, many of those 
developers granted DOE funding for demonstration projects wi If have to 
submit the regular f.orms for I icense appl !cations rath.er than the short 
form. 

The u.s. Army Corps .of Engineers·, in its 1977 90-day study of hydroelectric 
power potential at existing dams (See page 1-5), defined small dams as 
those: 

I) structures I ess than 100 feet in height; 

2) witlil less than 1:0',000 acre - feet of reservoir storage 
capacity; 

3) with a potenti:al capacity I ess than 5,000 KW. 

In cor:~trast, for the Army Corps of Engineers' inventory of a I I dams in the 
United States ur:~der the National Program· of lns.pection of Dams in 1975,. 
dams whi:ch df.d not ·meet the fol'lo.wing· minimum~ cr.iteria, were excluded 
from the survey: 

I) At teas:t 6 feet in heig'ht; 

2) From 6 to 25 feet f,n height if the reserve i r was greater 
than 50 acr~feet; 

3) Height of 25 feet if the reserve i r was greater than 15 
acre-feet. 

S i nee the Corps was not interes.ted in obtaI n.fng i r:tformatlon spec I H­
cally about small hydro,. no upper I i:mlt was set. l·t is quite possible, 
however, that some dams with potential for power production were excluded 
from. the inventory. 

These semantic d i f ferences may be tlians I a ted into con f I i cts at the p0 I icy 
level in terms of i r:1 formati'on on power potentia I resu l't i ng from fundi n.g 
ava i; liab l'e for speci tic sites, ar:1d regu I atory exempt i or:1s.. 'Before explia in­
i ng these prob.l ems, Tab I e I 1-1 presents a comparison of the criiter i a used 
by DOE, FERC and the Corps' 90-day inventory of sma.l J hydro potent,i a:l'. 
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TABLE ·f. 1-1 

Feder a I Cr iter:- I a for Sma I I Hydro 

~ 
Heigf:lt - (Feet) Reservoir Storage 

:y Of Head: t Of Dam Capacity - KW Area 
-I• 

DOE < 66 I• 50 ... 15 ,•000 

FERC ' 
I 
I 

('"Short Form") < 25 0 - I ,500 < 10 acres 

' i 
: 

Corps 
. 

I. I 
of Engi'neers ' I < 100 0 - 5,000 <10,000 acre--feet 

(90-day study) I 

The fi'rst problem is the con.fusion between ":height" and "•head." The 
gross h.ead is the amount of fa I I , in feet, of the water from the top 
of t:he dam to th_e generating eqtdpment. ,J:t i;s quite possible that the 

· he·i ght of the head may be much .greater than the height of the dam 
structure -- either because the dam was bu i It above the stream bed or 
.because the penstock (see Appendix A for defi.nitlons) was extended to 
increase the product•i·on. capacIty of "the hydro site. · Thus a dam struc­
·ture may l:la.ve a height of 60 feet with a head -of 7.0 feet, putting it 
outside DOE's criteria but inside the Corps' definition.. This semantic 
confusion is epitomized' by the use of the term "I ow head hydro" by 
DOE, reflecti.ng "their defi.ni•tion, and "small hyd:ro" by other Federal 
agencies. 

l.n terms o.f information, wh idl criteria are used w i I I determine wh ich 
dams are inc I uded In present and future inventories. I r:~· its new 
inventory o-f dams (see page I I 1- 1·4) , the U.S. Army Corps of Eng l neers 
recognizes this fact and thus Is defining small hydro sites "flex.ibly." 
B.ecause of the nature of the, Corps' da.ta ccmputer system, they wi I I 
have the abi I ity to extract. h;formation on dams given any set of 
parameters. General-ly, small hydro is defined as t:laving a capadty of 
less than 15 MW. 

The Corps, in a recent study on sma I I hydro for DOE (see page I I 1-16) 
found that "height" has I ittle rel'eVance. Therefore, the Corps •has 
recommended that 'DOE :reconsider its criteria in order to eva ruate sites 
within the,ir spec.ific physical' and technical context. 

Tlile Bureau of Reclamation concurs In the necessity :f:or a more flexible 
de.f in it I on. A I though the Bureau's new inventory of Western states (see 

•. 
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page I I I"'" I I) w i I I not get underway unt l I October I , 1978 ( '' f it l s 
authorized), the criteria for sma·l· I hyd1ro w i I I cor:~s i der a range of 
heights, rather flilan strict I i m its. The prob I em of high. heads accompanied 
by sma I I capacities is a part i cuI ar prob.lem i n the West because of the 
I ocat ion of potent I a I sites on. I arge i rr i gat i or:~ cana Is w i tl:l drops of 
mo.r:-e than 66 feet. Despite the nameof the inventory ("Low Head Hydro 
Eva I uati on an.d Inventory·") the 8CJreau, I ike tl:le Corps, w i It emphasize 
"small" rather than ".low.-head." 

These d.i st i nct;i;ons .become very important in reference to fund :i ng. Many 
worthwhile projects may be excluded from DOE's program because of the 
head s pee i f I cations. Furthermore, 'FERC' s very I i1m i ted criteria based 
on envlror:tmental cons id·erat ions wIll exc I ude many developers .from f i I ing 
the shortened appl !cation form for FERC I icenses. 

In con temp I at i ng: new programs or part i clpat i r:~g in ongoIng programs, it 
is Important to consider the impl !cations of these distinctions. 

Off i cia I Inventory Lists 

The nt~mber of off i c j; a I inventories of dams in tt:le United States can be 
quite startl i.rtg. In add·i.tion to the various agencies of the Federal 
government, eve.ry state mainta.ins its owr:~, ·l·'i'st. To further compl i:cate 
this cluttered' fie:l·d, a number of speci:al commissions have been formed 
whose jurisdlctions go beyond individual state boundaries and concentrate 
on: particular river basir:~s or drainage· systems. All: of these inventories 
are issued from time to time. 

The maj'or agencies who prepare Inventories are: 

l) Army Corps of Engineers - the Corps 1 Inventory is. pr tmar i:l y 
concerned with f I ood' con.tro:l' and river regu I at ion. The 
Corps has the mandate to regu I ate and: i nspec;t dams that 
a.ffect nav.igabl e rivers. Their I i st w i I I not inc I ude d·ams 
under6 feet in height, rivers that do not cros·s state lines, 
or are non-navigabfe. ' 

2) Fed era I Energy Regu I atory Comm-ission - this agency is 
respolils I ·b I e for the I ·i'cens i ng of ill power producing dams. 
Sites that went :into operation before I i cer:~s i ng was r:~ecessary 
or sites that simply never bothered to apply for I icenses do 
not appear on t.he II st. FERC also p.ubJ i shes: a I i st of s:ites 
by state that were I i censed and are now ret ired. 

3) Bureau of Reclama.tion - this agency operates primar'il:y west 
of the Miss iss i pp i and ;keeps 'i.nvenfor i es of d'ams. it has 
constructed. 
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4) Individual States- each state is responsib·le for keeping an 
il7lventory of .sites withln its borders. The abi I i:ty of a 
state to keep an up-to-date record varies considerabl1y. 
Some states have few sites and thus this represents no 
pro'b I em:. New York St.ate .mas on record over 6300 dams and 
therefore its records are frequent I y out of date., missIng or 
simply wrong. On the other hand, Pennsylvania seems to ha~e 
the situation wei I In hand. 

5) Special Commissions- the New England River B.asin Commission,. 
the Delaware Basin Commission, and the Ohio River Basin 
Commission are specialized organiza.tions that periodically 
publlish inventories of: their specific areas of Tnterest. 

Now that sma I ·t sea I e hydropower has become fash i'onabte., a number of new 
inventories are beir:1g produced (see below, Section I I I). One of the 
most advanced (a prefim i nary inventory has a;l ready been pub I i shed) is 
:being conducted for New York State. By cross-checking a.ll ava.Jiable 
existing I ists, New York was alDie to pub I ish a list of: .prime sites 
this i nven.tory conta i n•s 1500 s:ites, over 400 of those dams d :i d not 
appear on~ list. These sites were :l:ocated by word of mouth,. :It is. 
now clear that to be entirely accurate, at I sites must be checked by 
vi sua. I inspection. 

Using New. York State's effort as an example,, we can generalize about 
the size and quality of potential sma·H; hydro sites. New York has 
computerized its inventory .so as to make sorting by different category 
very efflclent; i.e. by river basl:n, dam 'height, county, etc. Thle 
computer se•l:ected 75 sites at random a.nd found the average sIze to be 3 
megawatts. (An a.veragesized, new n•uclear or fossil· fue.J power pl·ant is 
800 - 1000 megawatts). Wh i I e tl:le sltes are sma II in ·canpar i son to 
centra I I zed power pI ants, the power produced :is ded i ca:t:ed to a s. i ng I e 
or to a restricted number of customers .• Since such power potential can 
ornly be estimated, a site-by-site physical: i;nspectlon is necessary to 
y.i;eJd an accurate appraisal of potential. Inventories are useful as 
start·i ng poInts but um.l ess fu I I y researcl:led and checked, they have 
serious limitations. 

Smat:J Hydro Potenti.al for tow-Income ·Communities 

l·deally, it would be extremely t:.~seful to locate, on a map, all low-income 
communities in proximity to smal I dams with hydroelectric potential. This 
was not poss i b I e for th ls report for severa·t: reasons, inc I ud i ng the data 
problems of inventories noted above. Existing data for both location of 
d·ams and I oca.t ion of spec i f i c commt:m it fes at the I eve I o·f deta i I req,u ired 
for a comp I ete I i stIng was not read i I y accessible in the sh·ort time ava it­
able for this st1:.1dy. 



;ff - 6 

Whl leI tsts of dams are avai1able from such sources as the u~s. Army 
Corps of Engineers and the Federal E•nergy Regulatory Commission, they 
are neither complete nor entirely accurate. The 90-day Corps' study ·Of 
hydropower potential ln 1977 canputed the power potential by using, a 
statistlcal approach, basln-bybasin, to compute potenti:at rather than a 
sIt~ by-site ana-lysis.. The Corps Is present I y conducting a site-spec i f i c 
inventory to recompute the power potentia f, of each dam' in order to 
screen out those that are not worth red eve I op ·i, ng. When t.h is data is 
avai·lable (early fall, 1978) it will be possible to get a breakdown of 
potential by state, rive·r basin, county, town or dam using the Corps·' 
computer dart-a system. Even though this data was not available for this 
report, it is !important to note that It w i I I soon exist. 

Some gross genera I i zat ions or:r I ocat ion' can be made., however. Figure I I­
I is taker:l: from the Corps of Eng, I nears est ima,tes noted above. S i nee 
physical factors which create regional hydropower potential vary widely 
across the country, so does the hyd•ropower potentia I a,t existing dams 
in various river basin dra.inage areas. The Pacific Northwest hlas the 
largest hydropower potemtia!l as well as the largest i,nstalled capacity 
of any area in the count.ry. For the rest of the United' States., gelilera I'Fy 
speaking, p·hys i ca I hydropower potent I a I is ·rough I y proport i ona;l• to the 
size of the region except ;i:n the ari.d: Sou•thwest. Tables 11-2 and 11-3 
sho.w potent'iat· capacity and yield at existing dams. 

These figures are misleading, however,. because they do not take into 
account econan·ic and institutional factors which may encourage or 
constrain sma I I hydro devel opmen·t. In terms of cost of .e I ectr i city 
from exist 1i'ng dams,, producing power from small hydroelectric p-lants may 
be more econom i ca I' I y teas I b I e in the Northeastern part of the United 
States. Table .ll-4 shows. the average price per- unit of electicity for 
house ho-I d use In the United· States in 1975. 

TABLE II - 4 

Average Price Per Un.l t of E I ectr f.c'i ty i:n, O:i:fferent Reg I olils 
of the United States. 

Northeast 
North Centra I 
South Atlantic 
South Central 
West 

Price per Mil lion 
BTUs of Electricity 

$4.2:(! 
3 .• 13 
3.01 
2.22 
2.29 

Source: Washing-ton Center for Metropolitan Studies. 
National Survey of :Household Energy Use, !1975. 
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Table II-2 

Conventional Hydroelectric Capacity Potentilil at EXisting DlilliS 

Existing Rehabilitation llydro Expansion Hydro Installation Small Dam 
Capacity (MW) Potential (MW){9%) PotP.ntial (MW) Potential (MW) Potential (MW) 

New England 1,427 127 188 223 2,432 
Kid-Atlantic 1, 290 116 565 521 5,580 
South Atiantic-Gulf 5,753 518 3, 342 874 4;244 
Great Lake" 4,008 360 253 143 644 
Ohio River 1,465 132 19 1,U4 1,873 
Tennessee River 3,658 329 30 0 75 
Upper Missis9lpp1 River 581 52 80 199 ·4,378 
Lower Hissis·srppi RiVet 724 18 88 is 2,582 
lludson Bay 13 1 0 0 51 
Arkansas-White-Red River 1,839 165 236 245 2,318 
Texas-Gulf 393 35 11 43 460 
Hissotir 1 RiVer 3,370 303 1,037 486 250 
Rio Grande River 65 6 20 130 184 
Upper Colorado River 359 32 15 24 465 
Lower Colorado RiVer 2,847 256 0 59 87 
Great Basin 530 48 1 0 85 
Colu-mbia-North Pacific 22,342 2,010 10,681 - 628 757 
California-South Pacific 7,050 6j4 970 514 * 
Alaska 123 11 36 46 25 
Hawail 18 2 1 0 30 
ruerto Rico 0 0 0 0 10 
Virgin Islands ___ o_ __ o _ 0 0 0 

TOTALS 57,855 5,155 17' 573 5,574 26,530 

• No estimate was available for the California-South Pacific Region 

Source: u.s. Army Corps of Engineers, Institute for Water Resources, Estiinate of' Natibna1' 
Hydroelectric Power Potential at Existing Dains (July 1977), p. s. 

Total Regional 
Potential (MW) 

2,970 
6,782 
8,978 
1,400 
3,438 

434 
4,709 
2, 713 

52 
2,964 

549 
2,076 

340 
536 
402 
134 

14,076 
2,118 

118 
33 
10 
0 

54,8.12 
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Table 1.-I-3 

Conventional Hydroelectric Energy Yield Potential at E_xisting Dama 

Existing lnergy Rehabilitation Hydro Expansion Hydro Installation Small bam 
Yield (10 KWH) Potential · (9%} Potential .Potential Potential 

N_ew England 5,719 515 502 517 11,685 
Hid-Atlantic 5,201 477 1,945 792 15;279 
South Atlantic-Gulf 14,521 1,307 9,228 1,255 21,846 
Great Lakes 24,754 2,228 578 sao 2,423 
Ohio River 5,505 495 100 4,680 2,849 
Tennes:see R_iver 16,112 1,450 l39 0 371 
Upper MissiSsippi River 3,006 270 260 1;077 8;991 
Lover Mississippi River 424 38 136 104 8,110 
Hudson Bay 68 6 0 0 72 
Arkansas-White-Red River 5,019 452 269 322 6,525 
Texas-Gulf 1,074 97 6 61 1,095 
Missouri River 15,294 1,376 4,632 1,106 580 
Rio Grande 234 21 49 311 788 
Upper Colorado Riv~r 1,634 147 80 49 593 
Lower Colorado River 10,541 579 0 289 526 
Great Basin 1,976 178 1 0 179 
Columbi~-Nor~h Pacific 127,182 11,446 14,865 2,949 2,495 
California•South Pacific 33,400 3;006 3,264 2,304 • 
Alaska 493 44 141 239 112 
Hawaii 104 9 8. 0 40 
Puerto Rico 0 0 0 0 129 
Virgin Islands 0 0 0 0 0 

TOTALS 272,261 24,141 36,203 16,635 84,688 

* No estimate was available for the California-South Pacific Region 

Source: u.s. A:rmy Cot~ps of Engineers, Institute for Water Resources, Estimate of'National 
Hydroelectric Power Potential at ExiSting Dains (July 1977), p. 9. 

Total Regiogal 
Potential (10 Kim) 

13,219 
tp,493 
33,636 
5,809 
8,124 
1,960 

10,598 
8,388 

78 
7. 568 
1,259 
7,694 
1,169 

869 
1, 394 

358 
31, 7-55 
8,574 

536 
57 

129 
0 

161,667 
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Tab I e I· I - 5 presents a more deta i I ed vIew of hydropower potentia I in 
nine Northeastern states. 

More deta i I ed i ntormation on low-income communities cou I d a I so be found, 
given time and resources. Appendix C lists those data sources available 
tor the Community Services AdmTnlstration's Commi:Jnity Proti l·e --a 
socioeconomic report on more than 3 I 00 U.S. count i.es. 

Focusing only on lists of dams correlated with low-income communities 
then, could yield an inaccurate picture of ~ctua~ potenttal. Given 
the fact that the potent'ia,l does exist, despite these data problems, 
coupled with the short t•ime duration of this study, it was decided to 
i I lustrate potential using specific examples. Telegrams were semt to 
the Governors of aJI fifty states plus Puerto Rico and the Virgi.n 
Is I ands request i'ng 'information on existing sma I I dams w.ith hydro 
potential located near low-income communities. Of the th.irty rep I ies 
rec i eved, five were chosen to serve as examp I es for this study. Even 
though relying on this data presents only a partial picture, this 
method does have ad vantages. First, the dam sItes represent an 
assessment of possible sites at the state level -- often resulting 
from a preliminary screening prior to application to DOE for Federal 
grants. Secondly, the responses received indicate an interest on the 
part of state Governors in the potential development of smal I hydro 
sites from Haw.al i to Maine and from Alaska to Puerto Rico. Governors' 
replies from Georgia, M'issouri, Wyoming, Washington State, California, 
and A I aska are reproduced in Appendix D. · 

The following five tables illustrate State Governors' assessments of 
hydropower potentia I for l'ow- income communities for Ca I i forn i a, 
Washington, Wyoming, Maine and Missouri. The amount of information 
received was not a I ways equ iva I ent but some basic data appears in a I I 
of the tables. The n~:~mber and percent poor per county where the dams 
are I ocated was obtai ned from poverty statist i·cs from the Apr i I 1970 
census of 1969 incomes. Since the average percent poor across the 
United States in 1970 was 13.70 percent, counties with over 13.70 
percent of i mhab i tants I i sted bel ow the poverty I i ne were i ncl'uded. 
For the 1970 data, "poor" was defined as families with 1969 cash incomes 
be I ow the to I I owing incomes: 

S iz.e of Family Non-Farm Farm 

I person 1840 1569 
2 persons 2383 2012 
3 persons 2924 2480 
4 persons 3743 3195 
5 .persons 4415 3769 
6 ·persons 4958 4244 
7 or more (8 average) 6101 5182 
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Table .II-5 

Potential Hydro-Power Development 
Exis,ting Low-Head Dams in Northeast 

INVENTORY OF . EXISTING DAMS 

Total No. of . No. with No.Suit- No .• 
No. of Abandoned Useful able for Selected 
Dams Power Informa- Power for 
Listed· ·Sites tion Develop- Fur,ther 

State by State. 'Identified Reviewed ment Study 

Pennsylvania 2,324 N·.A. 2,324 95. 5 

New Jersey t,l29 16 632 28 4 

New York 6.,352 200 108 200 2 

Connecticut 3',522 N.A. 367 59 2 

Rhode Island 521 82 83 50 3 

Massachusetts 2,704 222 270 190 2 

Vermont 355 100 314 92 3 

New Hampshire 3,000 293 182 97. 2 

Maine 1,010 N.A. 1,010 800 2 

TOTALS 20,917 9'13+ 5.,290 1,611 25 

*Estimate developed by PINY/TAMS from reliable bu,t incomplete data sources. 

Prepared by Polytechnic Institute of New York and 
Tippetts-Abbett-McCarthy-Stratton 
30 April 19 77 
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The tables also contain information on whether Community ActionAgencies 
<CAAs) exist in the counties and what the target population is. This 
information could be beneficial. if CSA were to institu,te a program 
encourag i r:~g deYe I opment of .sma I I hydro through CAAs. 

The tables are generally self-explanatory, but some remarks can be made 
about the spec i f i c data contained there i ~:~ .• 

Cal iforni:a (Table 11-6) 

Tlile ,potentia I for using existing i rr igat ion dams for the beRet it of I ow­
income persons is i I I ustrated in the Ca I iforn i a data. Four of the nine 
dams I isted are owned by irrigation districts. 

r 

Washington (Table I 1-7) 

Th.e data sent by the State of Wash i'ngton I nc'luded information· about the 
towns where the dams are located as well as county unemployment figures. 
Since this data does not appear in the table (ln an attempt to maintain 
comparabi I ity) the unemployment figures are I isted below: 

County 

Ferry 
Grays Harbor 
Kittitas 
Kittitas 
Okanogan 

Percer:tt Unemployment 

9.2 
6.0 

10. I 
10. I 
II .6 

Governor Dlixy Lee Ray a I so n.oted that, i f required', "a more canprehens i ve 
and detailed assessment of these and other such potential opportuniti.es 
in Washington State could be pro~ided." 

Wyoming (Table tl-8) 

The Wyoming Water Pla:nning Program sent detailed information or:1 dam 
sites nomlnated by the State of Wyoming for the Corps of Engineers' 
Special Small DamHydropower Study for DOE (see page 111.-16). The 
in format·i•on ser:~t inc I ud.ed data or:t type, condition, and structure o·f 
dams, poss i b I e customers for the power produced, stream f I ow, and 
ownersh i P'• One d·am I Keyho I e Dam amd. Reservoir in Crook county I was 
n.ot included In the tab.ie because the percent of low-incane people in 
the county was 12.27 -- below the national average of 13.70 percent. 
The letter fran Wyoming, however, notes that two towns near the dam, 
Sundance and Hulett, "are two lower income towns in Wyoming." This 
fact points out the danger of relying on county-level data ir:~ deter­
mining sites near low-income communities. 
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County* % Poor** No. Poor** CAA+ 

--

Yuba 18.28 19693 No 

Sa:n Luis 
Obispo 16.04 2,631 Yes 

Butte 15.76 4,975 Yes 

San Joaquin 13.98 6,581 Yes 

----· 

Plumas 13.96 1,092 No 

--

Target + 
Populatipn 

-- . -

14' 872 

TABLR 11-6 

CALIFORNIA 

No. of 
D~m8* 

1 

1 

Names* 

Virginia Ranch 

Nacimiento Dam 

-- ·- -. 
·-

17,020 2 Concow Dam 

Sly Creek I>a.m 

-· 

40,576 1 Camanche Dam 

4 Antelope Dam 

Frenchman Dam 
Grizzly Valley 

Dam 
Little Grass 
Valley Dam 

-----

Capacity* Owner 
-mw 

Dam 0.5 Browns Valley I.D. 

4 Monterey Co. F. c. 
W, .C. D. 

Insufficient Thermal ito I. D. 
Data 

10 OtoviUe-Wyandotte 
i.D. 

/"-

6 East Bay M.U.D. 
·-· 

1 Cal. Dept. of Water 
Resources 

2 " 
" 

2 

14 Oroville-Wyandotte 
I. D. 

Lege-nd: co. F.C. & W.C.D. - County Flood Control & Water Conservation District 
I. D. - Irrigation District 
M.U.D. - Municipal Utility District 

Sources: 
* - Energy Division, Dept. of Water Resources, State of Calif, (7 /10/78) 

** - Poverty Statistics from April 1970 Census· of 1969 Incomes (CSA) _ 
+ - Directory, Cqnmm:i;lity A~tion Agencies and S~_ate E~ptJ.o.m:f.!!_OppQrt~tJ.::ltY Office, Information Support Branch, 

Coitimtinity Services Ad ministration (Nov. 1977) ·· 

& 

~ 



:4' ..... 
I 

H 
H 

TABLE II-7 

WASHINGTON 

County* % Poor** No. of Poor* CM+ Target + No. of Name* Head* 
Population Dams* 

-

Ferry 18.71 594 Yes 5,453 (for Ferry 1 Granite Creek 30 

Pend Oreille & 
Stevens Counties 

- -- ---

Kittitas 15.63 1,360 Yes 3,701 2 Lake CleE1um 124 

EastE!rn Diver-
siOii bam 56 

Okanogan 14.59 2,475 Yes 4,068 1 Enloe Dam 60 

- --

Grays 
Harbor 13.81 3,094 Yes 7,396 - 1 Wynoochee Dam 162 

Sources: 
-*Private communication from The Honorable Dixy Lee Ray, Governor, State of Washington 
*tPovetty Statistics from April 1970 Census of 1969 Incomes, Community Services Administration 

Ditectoty, Community Act;ion Agenc-ies and State Econorilic Opportunity Office Information Support Branch, 
Community Services Administration (Nov. 1977) 

Ave. Flow 
(cfs)* 

20 

934 

1,066 

2,300 

1,260 
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TABLE 11-8 

WYOMING 

-· 

County* % Poor** No. Poor** CM+ Target + Number of Name* Owner* Height* 
Population Dams* ··(Structural) 

-- - . 

Fremont 18.33 1,814 Yes 8,795 (inCludes Pilot Butte USBR 
4 other counties) 3 Power 

Plant 
(retired) 

Bull Lake USBR 81 
Dam 

Wind River No info 37 

Diversion 
Dam 

-----

Legend: USBR - U.S, Bureau of Reclamation 

Sources: 
*State Engineer's Office, Wyoming Water Plattning Program, State of Wyoming 

**Poverty Statistics from April 1970 Census of 1969 Incomes, Community Services Administration 
+nirectory, Community Action Agencies and State Economic Opportunity Offices, Information Support Bti!lilch, 

Community Serv':i.ces Administration (Nov. 1977) · 
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Wyoming· has other potentia. I sma I I hydro sites, many assodated with 
large irrigation districts but as yet no in~depth analysts has been 
done. 

Maine <Table 11-9) 

The State of Maine is c1:1rrently rev'iewing the hydroelectri~c potential 
of smafl dams in trne State. The ·numbers included he.re are taken from 
Corps of Eng I neers 1 I 'i' sts and; are, therefore, subject to the pi tfa I Is 
prev i otis I y noted. One interesting ex amp I e is ava i I ab I e, however. 
RecenT'Iy, an arti•cle appeared i·n Ti:me Magazine (July 17, 1978, page 5)· 
on the rebuilding of the Brown's M:i:f:l, dam In Dover-Foxcroft, Maine. 
Dover-Foxcroft, with a population of 4,000, is located· in Piscataquis 
county and 14.92 percenT of the residents make incomes considered below 
the poverty I i ne. The new dam w i I I' provide .power for adjacent bu i I dings 
owned by Char I es MacArthur. MacArthur pI ans to rent out heated·, I i ghted 
space to perhaps 60 different cottage industries for $1 .00 a. day. ' 

Missouri <Tab I e I 1-10) 

There are over 3,000 dams in M i sso~:~r i -- a fact wh i c.h prec I uded deta i I ed 
analysis in response to this study's request. The Missouri Department 
of Natural Resources, however, included information on.severaT mi lis 
which might feasibly be altered for hydropower generation. AI I of the 
dams in Missourl's I ist are located within the criteria for low-income 
count i.es adopted here. 

As noted above, the i n,forma·t I on from these tab l·es can on I y serve as 
II h:Jstrat Ions of poss.i bloe potentia I. The purpose for Inc I tid'ing: th.em 
here is twofold. Fi•rst, i't can be seen that the potential capacity as 
well as the required :interest at the. Sta:te ievel does exist. Second, 
t·here is a def i nae need for more lnformat ion and deta i I ed ana.llys Is on 
a site-by-site bas,J s in order to accurate I y assess whether or not 
red eve I opIng a sped He dam w i I I bene.fi t any s,pecH i c community. 

As one example, there i.s an existing dam which once produced power at 
Ju I iette, Georgi a on the Ocmu I gee River, former:- I y owned• by the Ju I i ette 
Mi lflng Company. ne. dam at one time had an installed' .capadty of 
I ,022 KW and an average annual generation of 2,.000 KWh. Juliette Is 
I ocated in Monroe Cour:~ty, in which 22.09 percent o:f the residents had 
1969 cash incomes be.l ow the poverty Ur:~e. This data, to be use,fu,l, 
would have to be supp•lemented: with deta.i led! lnformati.on on the dam., 
water flow, commt:.~ni:ty, loca.r Industry and relevant institut;i:ona;l 
prob·l ems.. · 
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TABLE 11-9 

MAINE 

.. - -- ... 

County* % Poor** No. Poor*·* CAA+ Target + Population N\lmbei: of i>~ni.$* 
(not developed for power) 

-- -· . -· 

Washington 23.18 6,758 Yes 12,483 (includes 
Hancock) 22 

--. --- •.. 
-· .. 

Aroostook 19.09 17,742 Yes 17,742 16 
---- -· -- ·-

-· . -

Waldo 17.01 3,913 Yes 3,913 19 
·-·- -----. ·-

Hancock 16.85 5, 725 Yes 12,483 (includes 
Washington) 16 

Somerset ]_.5.85 6,364 Yes 10,253 (includes 
part of Kennebec 
county) 26 

-.. - ·-

Kno:X 15.71 4,4.50 Yes 4,450 9 
-· --- ·-

Lincoln 15.27 3,103 Yes 8,857 (includes part of 
Cumberland, all 
Sagadahoc counties) 9 

- ------ -· ---

Piscataquis 14.92 2,.418 Yes 18,080 (includes 
Penobscot county) 31 

·-

Sources: 
*In\tertt:ory of DainS in the 'On:tted States, U.!:). Arr!1"J Corps of Ei1gii_teers, May, 1975 . 

**Povetty Stat:f,st_ics from April l970 Censt.Is of 1969 tncomes, Community Services Administration 
+nirectory, Community Action Agencies and State Economic Opportunity Offices, Information Support Branch, 

Community Services Administration (Nov. 1977) 
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TABLE II-10 

MISSOURt 

. -·- -- . 

County* % Poor** No. of Poor** CAA+ . Target + - Number of Dams* 
Population Listed Name* 

---· -·-
·- --

(No numbers fot 
Oregon 39.84 3,613 Yes individual counties) 1 Falling Spring 

·-. -· --- --

Shannon 37.05 2,660 Yes 
1 Alley Spring 

----- --

Dougla,s 36.36 3,328 Yes 1 topaz Mill 
-·- --- -. ---- . ---

Ozark 34.49 2,143 Yes j Aid-Hodgson 
Dawt Mill 
Rockbridge Mill 

---- --· -- ---- -- .. 

Bollinger 31.97 2,800 Yes 1 Dolle Mill 
- ---·---

Carter 27.44 1,060 Yes 1 Mill Spring 
. - ----- -- -- ----- ·-- -------

Iron 27.32 2,522 Yes 1 Robinson Mili 
-· --- ··-- ---- --· 

Dent 24.74 2,831 Yes 1 Montauk Mill 
-- ·---- -. ----

Laclede 22.90 4,527 Yes 2 Dry Knob Mill 
Orla Mill 

·-- -·· -- -
-· 

Crawford 20.90 3,076 Yes 1 D:Ulatd Mill 

Cape Appleton Mill 
Git~rdeau 14.51 6, 736 Yes 2 Bollinger Mill 

-- ------- ---

Sot1rc.e~: 
*Private Communication from Robert S. Townsend, Acting Director, Division of Policy Development, Missouri 

Department of Natural Resources, State of Missouri (6/28/78) 
**Poverty Statistics from April 1970 Census of 1969 Incomes, Community Services Administration 
-Jnirectory, Community Action Agencies and State Economic Opportunity Offices, Ii.)for~tion Support Branch, 

Collliliutti ty Services Adm:i.nis t ration (Nov. 19 7 7) -



I I I. CURRENT GOVERNMENTAL PROGRAMS 

As noted l n the I ntrod~:~ct ion, i mterest in the dave I opment of small nydro­
eJectrlc sites has grown within the Federal government. In the face of 
high foss i I fue I costs and concern about en vii ron menta I and safety hazards 
of nuclear power plants, the search for alternatives has been broadened to 
include such possible energy producers as the Sl:Jn, the wind and water. 

This section focuses on current programs (with reference to releVant past 
activities) of the major agenc:i es i n.vo I ved in the deve I opment of sma I I 
hydro sites: the Department o.f Energy (DOE), the Federal Energy Regula­
tory Gommissiion <FERC), the B~:~reau of Reclamation, and the U.S. Army Corps 
of Engineers. Its purpose is to plmpolnt the activities of these agencies 
as well .as the level of their support for these efforts. Brief revi·ews 
are also given of state. and regional activities in New York, New Hampshire 
and th.e Northeast reg I on of the Un i'ted States. 

Before examining specific agency activities, however, Congressional' atti­
tudes and initiatives must be addressed. Congressional support, of course, 
is essential for a viable federal program. 

CONGRESSIONAL INITIATIVES 

In a recent articly on Congresslona.l and Administration interest in hydro­
power development, It was noted that "the President has managed to lose 
the initiative on this issl:Je ••• Congress has taken the lead." It was 
President Carter, ln his national energy plan of April 1977, who first 
ordered a study of the "potential for additional hydropower instal lations 
at existing dam sites thro~:~ghourt the country." Since then, however, Congress 
has taken over the Adm:i·nlstration in "authorizing funds and mandating ac~ions 
n.ot requested -- and, in some cases, resisted -- by the Administration." 

This situation has produced complaints from key Congressional supporters 
of hydropower development. Senator John A. Durkin (0 - New Hampshi.re ) is 
the prime supporter on th.e Senate side and has accused Energy Secretary 
Schlesinger of hindering renewable energy options, such as smal I hydro and' 
solar. Durkin charged that "S~hlesinger wants to make it impossible to go 
any route other than nuclear." 

Congressional initiat·ives basically fall Into three categories.: author.fza­
tions for the Department of Energy; provisions for loans to promote smal I 
hydro in the national energy package; and regulatory prov:isions, also in 
the national energy bi.~l. 
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DOE Authorization Bi I Is 

Both the Senate and the House are agreed on the necessity for a sma.ll 
hydroelectric research, development and demonstration program. Without 
waiting for an Administration request, Congress authorized $15 mi I lion (of 
whIch $10 mil lion was eventua I I y appropriated' for f i seal 1978) to demon­
strate th.e feas i bi I i ty of sma I I hydro projects and perform the necessary 
back-up studies. In add:ition to these funds, $1.6 m:i Ilion in 1977 funds 
had been reprogrammed late in the fiscal' year, in response to pressure 
from Senator Frank Churclil of ·Idaho,, to begIn a sma I I hydro demonstratIon 
at three dams at Idaho Fa II s wh.i ch had been damaged by the co I I apse of the 
Teton Dam. 

The Administration's 1979 budget request for DOE's new Hydroelectrlc 
Resources Deve I opment D i vIsion was $28 m I I lion. 

Loan Program 

In May 1977, Rep. Richard L •. Ottinger W- New York) introduced legis­
lation to provide $100 million a year in grants and loans to stimulat.e 
deve I opment of hydro i nsta I I at ions of I ess th·an 15 megawatt capacities. 
Senator Durki·n introduced a similar bill In the Senate a month later. 
Both measures eventua I I y became amendments to the Pub I i c Uti I it I es Regu.l a­
tory Pol icy Act o·f 1977 <H.R. 4018) --the public utll ities reform. segment 
of the Carter energy package. 

Wh i I e tt:le energy package as a· who l'e has not yet been passed, the House and 
Senate Conferees completed action on December I, 1977, on the section 
d·ea I i ng with. Pub I i c Uti I i ty Regu I atory Po I i c i es. The summary of the con­
ference. agreement (which Is not an offi-cial document) provides for two 
I oan programs; one for feas:i b i I 1 ty studies < $ I 0 m i I I ion per year for 3 
years) and the other .for project costs ($100 mi II ion per year for 3 years>. 
S peel flea I I y, the summary states that: 

The conferees authorized a Department .of Energy loan program. 
to encourage the development of smal I hydroelectric facilities 
in existing dams. 

Loans of up to 90% of th.e cost of feas i b i llty studies for 
hydroprojects may be made to the owner of a d·am. The 
ba I ance of any l,oan sha.J I be forgiven i f the Secretary 
determines that the project is not technlcaJiy or eco­
nomically feasible. 
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Loans for up to 7 5% of th.e cost of a project may be made with 
the following restricti'ons: 

( I) preference sha I I be given to app I kants who .do 
not. have access to a I tern at i ve. financing. 

(2) the maximum term of a loan shal I be 30 years 
(3) the proper I i censes must have been approved. 4 

Project cost loans would cover architectural, engineering, and construc­
tion costs and would be limited to those projects which ha.ve ·no signifi­
cant adverse envl ronmental• impacts. 

Regu1atory Reform 

The Pub I ic Uti I ity Energy Policies Act of 1977 also contains prov1s1ons 
on regulatory reform, to "cut through the unne3essary red tape and 
accelerate utilization of this energy source." These provisions deal 
with I) I icensing procedures, 2) cogeneration, 3) rate structures and 
4)1 exemption frcm Federal and State reguJations. 

(I)' The Conference agreement directs the Federa I Energy 
Reg.u I atory Ccmm Iss ion to simp I i fy and expedIte I i cens­
ing procedures for low-head hydroelectric projects at 
existing dams.6 

(.2) The Conference agreement provIdes tha.t the Federa I Energy 
Regu I atory Comm I sslon (FERC) sha II prescribe ru I es requ.ir-
i ng. e I ectr i c t:Jt i I it I es to offer to se·l· I power to or buy 
power from qualifytng cogenerators or smatl power producers. 
A small power producer is someone not primarily engaged in 
ge~:~erat i ng or se I I l r:tg e I ectr i c power (and). who produces I ess 
than 80 megawatts o.f e I ectr 'i.e i ty from. so I i d waste or rer:~ew­
ab I e resources. A qua I Hying cogenerator is the owner O·f a 
cogeneraf i ng fac i I i ty that meets certain minimum size, fue I 
use and fue I effIciency requi remen.ts prescrIbed, by ru I e, 
by FERC. 

(3) FERC w i I I prescr i 'be by ru· I e procedures to ensure tt:lat the 
rates set by State regulatory commissions for such sales 
w i I I be subject to specifIed llmi.ts and w iII not d i scr im·i nate 
against the cogenerators, smal I power producers or customers 
of tt:le ut i I i ty. 

(4) FERC sha I I prescribe ru I es exempting qua I i fy i ng cogenerators 
ar~d sma I I power producers of up to 30 megawatts from State 
uti I ity regulations, the Federal Power Act, and/or the Public 
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Uti I i ty Holding Company Act, if the Secretary of Energy 
determ,ines such exemption is necessary to carry out the 
purposes of the Act. 

In addition, the Federa·l Er:~ergy Regulatory Commission shal'l 
have discretionary authority to grant an exemption to Part I 
of the Federal Power Act to any facll tty of less than 15 
megawa.tts which is I ocated on non-federa 1: I ands and' uses 
the hydroelectric potential of manmade conduits not built 
pr i mar i I y for the generat i or:t of e I ectr i C'i ty. 

:DEPARTMENT OF EN6RGY 

In introducing t:'lis national energy plan in April 1977, President Carter 
made re.ference to the potentia I of sma I I h ydroe I ectr i c f ac i I kt i es as one 
economic, alternative energy source. Carter noted that hydroelectric 
capacity at existing dams "could be instaAied at less than the cost of 
equivalent new coal or nuclear capacity." 

After what Congress consider.ed foot-drag.ging. on the part of the Adminis­
tration, as noted above, $10 mil ·1 ion was appropriated for a small hydro 
program in the Department of Energy <See page I I 1-1 for Congressional 
actions.). Secretary of Energy James Sch I es i nger stated during: Senaif"e 
heart ngs on March i, 1978, t~hat: "when w.e identify the si1tes, there wi II 
be a major emphasis on I owhead hydro. It is not -- any more thar:t anyth:i:ng 
else-- a cure-all, but it ~HI be. a substantial alternative, parNcularly 
attractive· in New Eng I and." 

DOE's program to stimulate the ut·t I ization of low-head hyd:roelectric power 
is located in the Hydroelectr·ic Resources Development Division,* of the 
Office· of Emergt:ng Energy Resources under the Assistant Secretary for 
Resource Appl !cations. DOE's program, however, is decentralized since the 
Idaho Nati:onal Engineering Laboratory does most of the contracting for 
studies. · 

To-meet the obj,ective of stimulating small hydro development, DOE's pro­
gram strategy is to: (I) provide financial assistance for making assess­
ments of existing dams and,. subsequently for new d·ams., for use by public 
and pr i vate organ i zat Ions In dec is ions affect i ng commercia· I I zat I on act i vir­
ties; (2.) improve assessment technology to aid the private sector ln. evalu­
ating towhead hydroelectric production at existing dam sites and new sites; 
(3) stimulate the Lise of low-head hydroelectric energy by the reduction of 
construction and equipment costs through an engineering development program; 
(4) provide the prIvate sector with env i ronmenta·l· assessments and i'mproved 
environmental assessment; and (5) provide the private sector w·ith engineer­
! ng and economIc i nformamat ion based. on the resu Its of spec i fie feas i b i lity 
assessments (includlr:tg conceptual designs) and the construction and 

*The present director of tMs DJ:vlsion is Richard McDona.ld, the author of 
the Corps of Engineers' 90-day study. 

( 
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operation of jointly funded demonstratlor:~ plants. 10 

The long-term objectives and goals of the DOE low-head hydropower program 
are to: 

I. Ass I stl and encourage the private and non-Fed era I pub I i c 
sectors to. accelerate the development of low-head hydro­
electric resources at suitable existing dam sites, with 
emphasis on those sites with a rated capacity between 
50 KW and 15 MW. 

2. Encourage utilities over:- the long term to install hyd.ro­
electric generating ~lants at new da~ sirrs suitable for 
I ow-head hydroel ectr 1 c power product.1·on. 

For Fiscal Year 1978 DOE's program consists of six areas: 

0 

0 

0 

0 

0 

0 

Resource Assessment 
Engineering Development 
Environment and. Safety 
I nst I tut ion a IJLega J/Econom I c Ana lyses 
Information Dissemination and Data Collection 
Feasib·i;l ity Studies and Demonstration Projects 

I n budgetary terms, $3.6 m II II on of the $I 0 mi I lion approprIated in FY 
1·978 for sma I I hydro Is a I located to the t I rst f i·ve program areas. The 
remaind'er, $6.4 mi II ion, is being usedi for feaslbi I ity studies and demon­
stration projects. A brief review of the six areas follows. 

Resource Assessment 

One of the priorities of the program is to refIne and expand: the past 
inventories of existing hydro potenti·al to obtain a more accurate resource 
assessment. To this end, o1:1got:ng inventories of the U.S. Army Corps of 
Eng! neers and the Bureau of Reclamat"i.on (in FY 1979) wi II be uti I i zed. In 
addition, the River Basfn, CommJ:ssions, under the· Water Resources Council 
(particularly the New E1:1gland River Basin Commisslon) wll I contribute 
.information. Also of interest~ the University of Idaho is developing a 
methode I ogy to ass.i st future Inventories in co I I ect i ng accurate, up-to­
date Information. 

Engineer'i:ng Development 

The objective of the program on englneering devel.opment is to reduce the 
costs of redeveloping dam sites. SpeciHc technical problems to be dealt 
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with include the ph)(sical limits of head size and turbine design. Of par­
ticular interest are methods for storing energy downstream since the sma:ll 
hydroelectric producer often cannot meet the demand of consumers during 
peak periods when storage capacity to match the demand curve is not practi­
cal for physical or environmental reasons or when rum-of-the-river water 
must be uti I i zed. To be ab I e to increase economic va I ue by ret i m i ng pro­
duction of capacity and energy, solutions to the storage problem are being 
investigated. Both the Bureau of Reclamation and the University of Idaho 
are addressing these issues. 

Environment and Safety 

Environmental concerns seem to be minimal with regard to sites where dams 
already exist (See page IV-I). However., the Department of Energy ls 
lookirng at this area because potential impacts increase as the possibi I ity 
of added storage capacity becomes an attractive option,. SpecIfic prob I ems 
inc I ude the impact on fish I i fe. and the poss i b i I i ty of constructing fish 
passage fac iIi t I as. DOE is a I so Lnterested i·n smoot-hing out the environ­
mental impact statement process for smal I hydro deveJopers. 

This is a relatively low-level area in DOE's program but necessary iR order 
to anticipate possible future problems if the wholesale developmer;1t of srnal I 
hydro facll ities becomes more attractive to uti I ity companies and other pri-
vate deve I opers. · 

I nst I tut I on a I /lega 1/Econom.i c Ana I yses 

Many observers, especially Industry, v.few the removal of instltut;ional 
barriers as the crltkal factor in the development of sma,ll hydroelectric 
facilities. Thi's relates to the fact that the majority of small dams are 
privately owned and these owrners do not have the technical expertise nor 
the capita'l1 to redevelop ,poten:tfa,l· hydro sites. In I ina with DOE's obJec­
tives to facilitate th.e commercialization o.f small hydro development,. 
act·ivities in this area. focus on identification of barriers amd mobil iza­
t ion of forces at the I oca I I eve-1 to demand the i nst i tut ion a I changes 
necessary to encourage rather than frustrate such development. 

DOE contracted with the Applied Physics laboratory of Johns Hopkins Univer­
sity to eva I uate the l nst itut ion a I·, erw I ronmenta I , and eco I og i ca I factors 
in the development of low-head hydroelectric power a:t existing dams in New 
England. An interim· report was issued In November 1977 with a second 
report Issued in February 1978. l"o go beyond the Johns Hop·ki r:~s report by 
concentrating on act1.:1al situations of redevelopment, DOE contracted for a 
study by the Frankli'n Pierce law Center of the University of New Hampshire 
working with state energy off.lces nation-wide. lss1.:1es which appear to be 
crit~cal inc1ude water rights and water law, 1nsurance, and the entire 
regulatory system-- state, local and Federal. 
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In additior:-a to identifying institutional barriers, DOE's program is also 
desi gliled to i dent,ify and encourage I egis I at ive changes to make sma~l:l hydro 
deve I opment more pract I ca'l and econom I ca I • To this end, a research group 
of the National Conference of State Legislatures is studying possible 
state initiatives. 

Data Go I I ect ion and Information D i ssem i nation 

Because o.f the massive amount of data needed to as~sess and eva I uate the 
sma I I hydro potentia I of the United States at:'ld the increasIng number of 
proJects and programs in thIs area, a comprel:lens i ve system of data co I I ec­
t ion and I nformat·i on d i ssem I nat I on is necessary. The Idaho Nat I on a. I 
Engineering Laboratory is developing a computer collection and sort capa­
bi I ity to meet this need. 

Feas i b i I i ty S~tt.id i es and Demonstrat'i on Projects 

F Ina II y, the greatest emphasis,, i r:1 terms of both funding and effort, is 
on the feasibi I ity studies and demonstration projects. The Department of 
Energy solicited proposals in respolilse to a Program Research and Develop­
ment Announcement (PRDA> for determining feasibi I ity of potential l'ow-head 
hydroelectric power development projects at a variety of existing dam 
sItes. Proposa l·s were considered for fi nanci a I sup port to eva I uate the 
econom!lc, engineering, and environmental feasibi I ity and to develop cor:tcep­
tual design for these dam sites. In April, 1978, DOE awarded 56 contracts 
out of the 200 .appl !cations received as a result of this PRDA, with a 
total funding of about $2.5 million and with a maxlmum award of $100,000 
to individual projects (SeeAppendix E for list of projects awarded). The 
feasibility assessment should take no more than six months. 

The app I i catIons for teas i'b i I' i ty projects were ranked on a varIety of 
criteria. DOE was Interested pri'mari ly in diversity to illustrate the 
teas i'b:i I i ty of a wIde range of potentia I sites and uses. Reg i ona I dis­
tr i but ion was a factor as wei. I as variety of types of developers (for 
examp I e, pub I i c and private., uti I i ty companies and i nd i vidual's). The 
resulting feasi'bil ity studies wil I cover different end uses (from power 
generation to selling to a central grid to loca.l' immediate uses suc.h as 
industry) and a variety of dam sizes (from 12 feet to 65 feet heads, 250 
Kw·, to cl·ose to 14,000 KW the cut-off point). 

On June 23, 1978, DOE issued a "Program Opportunity Notice" (I?ON) on "Low­
Head Hydroelectric Power Demonstration Projects" CPON ET-78-N-07-171 I) 
with a closing date of September 20, 1978. Proposals are be·i'ng solicited 
for the design, constructlon, and operatior:1 of a low-head hydroelectric 
power demonstratIon pI ant at th.e site of an existing dam where teas i b i I i ty 
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assessments have already been completed. The objectives of this demonstra­
t·i on program are to: 

(I) demonstrate that the commercially available technology is 
economi ca I I y viable in a commercia 1-s i zed pI ant for I ow-hea.d 
h,yd roe I ectr I c power generatIon; 

(2) obtain realistic cost data from which commercial production 
costs can be predicted with a high degree of confide~ce; 

(3) address specific marketing, environmental, lega·l and insti­
tutional concerns and identify opportunities for direct parti­
e I pat I on of the private and! pub I i c sectors in ·dave I opment and 
demonstration of I ow-head hyd roe I ectr J,c energy; 

(4) demonstrate that low-head hydroelectric resource uti I ization 
is compatible with other uses of water; 

(5) provide data on dam safety and structural integrity; and 

( 6) d i ss.em i nate ·in it i a I economic and f I nanc i a 1. data regarding. the 
cost of operatir:tg and maintaining low-head hydroelectric power 
fac i I i t i es .• 1 2 . 

· Cost sharing will be on the following basis: 

The proposer must finance 50% or more of the entire demonstration 
project. If the proposed demonstration project consists of a 
series of "n" number of co-dependent dams, the maxi·mum cost-sharing 
that DOE will' consider is 50% of 1/n of the total project costs. 
For each ~ward, DOE's maximum financial participation wi II be $5 
mi II ion. 1 * 

Two or three demonstratlon projects wi I I be awarded under this PON. A 
second PON for demonstration projects will be issued later to coincide 
w.ith th.e· compilation of the 56 feasib'i I ity studies previously awarded by 
DOE. 

In conclusion, DOE's program can be characterized as a "market pul I" 
approach. Rather than forcing sma I 'I hydro deve I opment from the top down, 
DOE hopes to encourage those at the state and local level to break down 
barriers to development by DOE's i llustratlon of· the economic, social and 
environmental feasibi I ity of small hydroelectric power generation. 

FEDERAL ENERGY REGULA TORY CCMM I SS I ON 

Ear I y in the infancy of water resources dave I opment, Congress rea I, i zed 

* Since completion of this study, DOE's share of financing has been reduced. 
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that it could not continue to authorize each water project throt~gh special 
I egis I at ion. Therefore, Con.gress divided its authority, reta i n.ing the 
direct authority over Federal development and delegating to the Federal 
Power Commission through. the Federal Water Power Act of 1920 the authority 
to I i cense nonFedera I hyd:roe I ectr i c deve I opments. The Act was substantial I y 
amended and took on i.ts pr·esent form in 193·5. The Commission ls a1.:1thor i zed 
to I i cense non-fed.eral dave I opments that ( I > occupy in who I e, or in part, 
lands of the United States; (2) are located or:~ navigable waters of the 
United States; (3) uti I i ze surp I us water or w.ater power from a government 
d'am; and (4) affect the Interests. of lnterstate commerce. Court I nterprerlia­
tions of th.e Commission's jurisdiction have defined this a1.:1thority so that 
it covers virtually all projects. 

For ar:~y potential developer un·sure of t.he jurisdictiona·l status of a project, 
there i,s a re.fatlvely simp.le legal procedure that can be :followed to obtain 
a Commission decision: on a partlcu I ar project. A Decl'arat ion o.f Intention 
filed pursuant to Part 24 of the Commission's Regulations is a formal request 
tor a jurisdictional finding. The requirements O·f Part 24 are short and 
·uncomplicated, and can be completed with a minimum of data, much of which. 
is usually avai laMe from· published sources. A simpler and more direct 
method Is to requeTt an unoft I cia I opinion from the FERC Staff. Usua I ly 
this will suffice. 4 

Federal Power Commission studies with respect to the hydroelectric power 
resources of th.e United States are made under the provisions of section 
4 (a> of the F edera I, Power Act, wh i ch author i zed the Comm iss ion "To ma'ke 
investigations and to collect and1 record data concerning the uti I ization 
of the water resources of any region to be deve.toped, the water power 
industry •••• and concerning the location, capacity, development costs and 
relation to markets of power sites ••• " Publication of the resu'lts of 
these stud I es, a~;~thor i zed by section 4 ( d:) of the F edera I Power Act, is to 
faci II tate use of the data by vario1.:1s Federal, State, local, and interngtiona I 
bodies, and industry concerned with water power resources development. 1 

·On Jan~.:~ary I, 1976. the Federal Power Commission issued t·he seventh in a. seri.es 
of reports on Hydroelectric Power Resources of the United States: Developed 
and Undeveloped. The report presents data on the capacity, generation and 
other characteristics of the developed and undeveloped hydroelectric power 
resources of the Un·i ted States. Pr i ncJpa I statistics are shown by major 
drainages and river basins and by geograph .j c divIsions and States. Ear I i er 

16 editions were published for the years 1953, 1957, 1960, 1964, 1968 and 1972. 

The Federal Power Commission's data tor developed .projects is I im:irted to 
those wit,h Installations 'of 100 KW or greater and includes all projects for 
which the Commission had granted, or received an application for, a I i·cense. 
For undeveloped projects, projects with proposed i nsta I :t.at Ions of I ess than 
5,000 kilowatts are generally not lncluded fin the undeveloped I istings unless 
they have FPC I icensing status or are authorized for Federal construction. 
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The 58-year old FPC !:las been operating since October I, 1977 as the Federal 
Energy Reg u I a tory Comm iss ion, or FERC. When Pres i d'ent Carter proposed a 
reshuff I i ng of the energy bt:Jreaucracy ear I y i 171 1977, he suggested that the 
FPC be made part of the Department of Energy. But Congress, fearful of vest­
ing too much authority over energy pricing i·n the hands of the executive 
branch, decided over President Carter's objections to establish an independent 
commission and to give it even more duties t;han the FPC had. 

When the Energy Department came into existence on October I after enactment 
of the Departmen.t of Energy Organization Act (91 Stat 565), the new FERC a I so 
was born - and was pI; aced In the unusua.l P?7 it ion of operating as an independent 
agency within the realm of the department. _ 

One of the major obstacles to Increased smal I hydro development has been "the 
lengthy and,. therefore, expensive process in obtaining I icenses from the FERC 
<See page V- 2 for exp I a nation of the process>. To a I I ev I ate this s i tuat i·on, 
the FERC' s Licensed Projects Division* has ·been working to simp I i fy I i cans i 171g 
procedures for sma I I hydro developments. 

On Apr i I 21 , 1~978, the FERC issued proposed changes in its ru I es and regu I a-
t ions to i nstltute a short-form I I cense for sma I I projects C I ,500 KW or I ess). 
This is the first of a three-phase program to simplify al.l. Its regulations. 
The FERC is now in the process of preparing simpJified regulations for pro­
jects 15 MW or less located at existing dams or other faci I !ties. The target 
date for issuance of these. regulations is September 1978. FERC would then 
begIn revising regu I at ions for proj acts of more than 15. MW instal I ed capacIty. 
There is also under consideration ,proposed revislons for processing Permit 
appl !·cations. The intent Is to reduce this to as little as three months. 
The FERC is also considering other changes such as (I) shorter agency 
commen·t periods; (2) ear I i er start of Staff env i ronmenta I a·ssessments and 
other studies; (3)' el im,ination of appl icatlon processing steps; (4) institut'­
ing memoranda of understanding with other Federal agencies; (5) iss~gnce of 
guidelines to assist applicants.; and (6) an increase in FERC Staff. 

BUREAU OF RECLAMATION 

Performing in. the 17 Western States area. s i nee 1902, the Bureau of Rec I amat ion 
within the Department of Interior has constructed and currently operates 49 
powerplants with a combined capacity of 9, 705 megawatts. The Bureau· has con­
structed over 16,000 miles of transmission lines and 295 substations. In 
addition., Reclamation has urilder construction five hydroelectrk power in• 
stal lations with a total capaclty of 3,445 MW. 

The 1977 legislation creating the Department of Energy transferred for opera­
tIon a II but 276 m l I es of tran sm Iss i'on I i: nes and approximate I y one-ha If of 
Reclamation's former substation transformer capacity to the DOE's Western 
Area Power Adml n i stratlon located in Denver. With some simplification, a 

*Ron Corso, the Deputy Director of the Licensed Proj acts Divis I on, 
has been particularly involved in this endeavor. 
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general expt.aAation of the trans·fer is that Reclamation wi II continue to· 
construct, operate, and mainta·in transmission and• substation facilities 
trnat directly supply power to Rectamat·ion. operated water supply .projects. 

In February 1·977 the Bureau issued a repor-t on its Western Energy E'xpans ion 
Study CWEES). The study was cor:1ducted ir:1 ord'er to p:i•r:~po i nt: 

•••• opportt:ml ties to respond to urge171t r:~eeds for a.dd it i onal 
e I ectr i ca I power and energy in th:e West which can make an 
effective contribution ~o con:servation of dw'i>ndling oil and 
natural gas resources. 1 

This study was not an at 1-lncluslve inventory but an attempt to draw pre­
v:Jously formulated ideas "off the shelf" of regi'onal planners. Foce~s o.f 
the study was primarily on development of .hydroe.tectric power, includ'ing 
pumped storage, at both new sites and: existing faci titles. 'Few small scale 
hydro projects were identified, however. Other opportunities relate to 
devel·opment of e I ectr i.cal energy using so tar :(direct radiation and wi ndl an:d 
geothermal reso.urces. :t:n addition tq developmental opportunities, several 
matters of a poI icy nature were dIscussed' and eva I uated:. As a result of the 
study the report recommended that: 

Reclamation initiate art accelerated program for lnvestigati:on 
o.f add'itional e:t:ectric power and energy development in the 
West. In this accelerated program, hig:tilest priority should 
be given to uprating of existing Reclamation powerplants and 
to expanding power and energy production at exist i· ng Rec I amat 1 on 
developments. (immediate consideration· should be given to ap­
praisal ~nd feas.ibility st8dies of large hydroelectric pumped­
storage .powerplants. Hydroelectric and :pumped-storage i:nventories., 
studies of a poI icy nature, and studies of poss ibl'e integration 
of solar and geothermal energy.i~Oo Reclamation power systems 
shou I d. a I so rece:ive ear I y study. 

Due in part to the timeliness o.f the WEES, the Bureau received the Carter 
Admin i strat i•on. 1 s support for s i:gn if i cant increase· in hyd·roe I ectri c pi ann i ng 
activities of its f i sea I year 1!978 artd 1'979 General Invest i gatlons programs. 
tn.cluded in Reclama:tion's fiscal: year 1979 plan formulation program, and 
also proposed. in tlile WEES report, is a study entitled Low-Head Hydroetectr:-lc 
Evaluati·on afld Inventory. This Is a· planned 3-year effort costing $'900,000. 
The primary objective is to determine the economic and environmental via-
b i I i ty of spec I f i'c sma I I hyd:ropower sItes in the Western United States and 
to prov ide a f u I I eva I uat'i•on a rtd est i mate of the magn it ude of potent l a, Is i fl 
the ar.ea • .Emphasi~s will be placed on sma:ll l:lydro potentials at existing 
water resources facilities such as dams, canals and waterways. It is antici­
pated this low-head study wi I I be executed much in the .manner of the Western 
En.er·gy Expansion Study. lihe Bure.au pI ans to begin to deve I op study method-
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ology and' criteda soon so that the inventory effort may begtn early in FY 
1979. As an i r:1 it l a I effort, the :Bureau w i I I develop s J;mp I it i ed hyd'ro l•ogy 
routl nes to be used by a I I reg I orns foli a t i rst-cut eva'l uat ion of the power 
potent:i'al at any given small' hydro siite. Close I iaison wi I :1 be maintained 
w 1 tl:l th~e Corps of En.g i nears so tha:t the B~:.~reau 1 s study methods ar~d resu Its 
w i I I be cons 1 ster~~t with, the efforts ·und'er the Corps of Engineers 1 Natlona I 
Hyd~opower Study. 

~In add it Jon to its developmenta I ro I e, Rec I amati on has an active research 
function, which ;Jncludes· energy-related' special st~:.~d·ies totaJ:Ilng nearly 
$5 mi I I ion in budget over the next fo1:.1r years. Included in tl:lese activities 
are resear·ch et torts reI ated to sma I I hydropower techno J:ogy beIng under­
taken cooperative I y w:i th the Department of Energy. Five research stud ires 
are: presently be•i.ng i·r:~i.tlated under this cooperative agreemer:lt.. Tbey are: 

(I) A Study o.f the~ Lower Limits of Practical Appl !cation; 
(2) A Power Marketing: Study; 
(3) A Study of Standardized ·l'nlet/Outlet Desigms; 
(4) A Study O·f Standardized Precast Modular Constr~;~ctlon; 
(5) A Study of Power Grtd lnterttes. 

-The Lower t .. imits of Practical Appl !cation study wi 1'1' define the ·hydrau·l·:ic 
head and: Lin it size I ower I imlts for which l!ow-head power generation can be 
feasib·le in terms of both technical and ecolilom:i:c factors. T~he study is bei~ng, 
II m i ted to practlca I phys i ca I and econani c I ower limits. Other factors such 
as env iro.nmenta I', and soci a I impacts w iII not be eva I uated,. 

The Power Marketing research w i I I I der:tt I fy the major factors i nvo·l ved i~n power 
marketing, such as type of power, customers, and systems i ntegratJon.. The 
objecti:ve is to provide insight on the salabili,ty of smaJI hyropower and its 
potentia I for generating sufficient Income to ~recover costs over a m l n i!mum of 
50 years or the econan i c I i fe of the fac i I i:ty. 

The f i rs•t ef tort of the Standardized In i et-Out•l'et Structures Study w II I include 
a state-of-th.e-art review to determ lne current design. pr.act ice regarding en­
tran.ces and diffusers for sma I I head tl!lr'b i nes. The u It imate objective of the 
research~ w i II be to prepare a, design manual' to standardize the desJgn of the 
f I ow passages with respect to hydra.u I ic and structura I parameters. 

The intent of the Precast Modular Construction study Is to develop precast 
concrete modu I es which can be· independent I y fabricated:, transported, and 
i ~nsta I I ed to form a so I i d~ water barrier. Tl:l Is shou I d have techn lca.l and 
economic advantage in small :1:\ydropower facilities development. 

The Power Grid I ntert'i'e study Is important because a I arge number of sma I I 
hydropower i nsta I I at ions in a given power system may be expected to create 
system stab i I i ty prob I ems. In genera I , use of a. significant number of 
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bu I: b turb i 11es (tor exp I a nation, see Append i x B) cou I d be more sensitive 
to smal I variations in power flow with a greater potential to disrupt the 
system. 

A l'so inc l.uded in the FY 19'79 budget is a. request tor fundi r:1g• of four sma:ll 
'hydro, site-specific appraisal studies at: 

o Ye I I owta 11-.a fter-Bay ( Mon.talila) ; 
o w·i I I wood Dam an.d Reservo1i: r <Wyom•i n.g); 
o Red B J u ff D i:v is ion Dam CCa I Horn i a) ; 
o Boise Divers .i:on Dam ( th ls is one I· ow-he.ad site o.Lit .of a 

potent>! a I four-unit generating comp I ex Ln the Boise,, I darno 
area). 

The appra i sa I studies w i.J: I be comp I eted in or.te to two years., after which the 
Bureau wifll recommend for or against a feasibi I ity study. The results of 
feasibi I ity studies wil I determine whether or not the Bureau seeks construc­
tion and authorization fun.ds. Feasibl li:ty study and construction authorities 
must be i nd i vI dua II y ob;ta i ned from the Congress ( in the House, the Pub I i c 
Works Committee; i11 the Senate, the Energy and. Natural Resources Committee> 
for each site. 

U.S~ ARMY CORPS OF ENGINEERS 

The U.S. Army Corps of Engineers ·has traditionally been· responsible for 
rivers and harbors as part of the federa,J government's juri·s·diction over 
navigabl.e water •. As time passed the Corps grew more firmly entrenched 
in. its public works role and ·became increasing,ly "civilianized." Eventual•ly, 
:i:t became an autonomous agency with strong ties to the public works commtttees 
of the House and Senate. lniti;ally the Corps of Engineers discouraged dam 
building for hydroelectric power since dams would interfere with navigation. 
l:n 1'909 however, Congress requ•i.red trne Corps: . 

• •• to consider hydroe+ectrical power i·n- their river studies. 
In 1925 i: t mor:-e forcef u I I y required the Corps of EngIneers 
to recommend l•oca~ foA s that m lght be deve I oped for hydro­
electrical power. 

Present I y the Corps .has j ur isd i ct ion over a I I dams on fed era I property .and is 
now in the business of const.ructing hydroelectric facilities. 

Prior to the 90-day study on hydro potential mandated ·by President Carter, 
the· Corps compiled a comprehensive i·nventory of dam sites Jn the United 
States for the report of the Nat i ona I Program of I nspect ion· of Dams, issued 
in May 1975. The· data in· this report shows that there are approximately 
49,·000 dams in this country of at least 25 feet in he·i•ght. The information 
contained in th i:s inventory, however, was i ncomp l·ete and sometlmes inaccurate. 
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There.fore, the Water Resources Development Act of 1976 (Public Law. 94-587, 
Oc;to'ber 22, 1976) authorized the Corps of Engineers to conduct a "National 
Hydroe I ectr I c Power Resources Study" <NH S.) • Congress ap.propr i a ted $7 m i I I ion 
for the study which is to be completed· wi'thi'n 3 years. In addi:tlon to the NHS, 
$5 m i I· I ion was ap.propr I ated per f f,sca I year f.or 1·978 and 1'979 to undertake 
feaslbi I ity stud:ies of specific hydroelectric power installatior:~s on already­
author I zed tedera I projects.. To achieve the purposes of tl:le study, fh.e Corps 
estab I i slited the fo•ll owing o'bjiect 1 ves: 

(I) to analyze and de.flne the natlon,'·s needs for hydroelectric 
power; 

(2 l to assess the potent i·a I for increasing hydroe I ectr i c power 
capacity and generation; 

(3 l to determi, ne the teas i b I I 'i•ty o;f: increasing hyd roe I ectr i c 
generatior:~ capac·i•ty by development of new sites, by the 
add:ttlon of ger:~eration facilities to existing water 
resource projects, or by increasing the efHciency and 
reI i· ab i I i·ty of existing hydropower systems; 

(4) to ar:talyze the current institutional and poliicy setting 
for hydroe I ectr i c power p!l• ann i ng, d eve·l opment, marketing 
and uti I 'i zat ion; 

('5) to assess the genera.l: env i ronmenta,l and socio-economic 
impacts of hydropower· development; 

(6) to recommend to· Congress a natlonali hydropower development 
•program. and• a set of i nst i tut i;ona I and poI icy modifications 
.which wou I d 'ir:~crease the effect i ve11ess of exist i:ng and 
future .hydropower developments. 

To meet these objectives there are basi ca I .1 y three parts of the study: , 
inventory of hydropower potentia I:; formu I atlon of hydropower pI ans; and 
speci a·l' studies on i nst itut i•ona I and structura I issues. 

One of the primary purposes o.f the Nati:onal Hydropower Study is to provi'de 
an accurate assessment of the national potential tor increasing hydroelectric 
power capacity and generat•i;orn. This assessment will not be I imlted tore­
sources under the juri sdl ctlon of the Secretary of the Army (a l•thowgh I ater 
detailed studies. w i Ill). The assessment w iII inc I ude tnformat•i,on from other 
Federal agencies such as :fhe.Bureau of Rec.l·amation and' the TVA, wi·ll address 
converntlonal hydroel.ectric potent:ial (both high head and low head) and ,pumped 
storage, and wt II attempt to, provide an· estimate of the potentia I that cou I d 
be rea I I zed! through .rea I I ocat ion of existing, reservoir storage, modi f i cation 
of ex,isting: project operations, and through uprating existing units or 
through poss i b I e advances .jn mechan i ca I techno I ogy. 
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The assessment and eva'l uat I on of the phys i ca I potentia I for hydropower genera­
tlon w i I :1 be a continuous activity over the entire three-year study effort. 
This part of th.e overa I I study can be divided into three major categories: a 
prel iminry inventory; hydropower assessment and evalua.tion stud.ies; and studies 
of special topics. 

Prelimir:tary ·Inventory. lihe.prelimlnary lnven.tory will he Initiated and coin­
plated during FY 1978. The inventory will proceed' in two steps. The initial 
activIty w i •I I produce a comprehensive I i sting: of existIng projects and •un­
deve•l.oped' sites, w i I I .requIre rough screening bas·ed on estimated: capacity 
and wIll: require a I im:i'ted amount of supp I ementa:l data to be co II ected. A data 
co I l·ecN·on form has been deve.Joped for :Phase I of the pre I iml nary Jn.ventory. 

The second phase of the prel i:minary inventory i's directed toward estimating 
the h·ydropower potential (capacity and average ar:tnual• generation) of all 
sites identified in Phase I and the co I I ect ion of a common, set of data for 
a I imlted set of the projects or sites. The preliminary inventory will be 
the maJor source of lMormation on the natlonal hydroelectric power potential 
for an i;nter im report whIch will be prepared. by December 1978. 

Hydropower Assessment and Evaluation Studies. Becat:Jse of time and fundimg 
I i m:i'tat ions, the est i•mates of capacity and enerrgy I :nc I uded in the pre I i m:i nary 
inventory conducted dt:Jring the fi:rst year O·f the study wi II be based primarily 
on exi sti mg data sources and I im:ited analysis. IDurin.g the second and third 
years of the study more detailed stud.ies wi:l I be conducted. The purpose of 
these studies w i I I be to upgrade the data, ana l'ys is and eva I uat I on for the 
most :promi,sing projects identified during fhe i·nventory. Major emphas·i·S will 
be given to confirming; the rellabi llty of data and analysis associated w:ith 
the hydro·logy of the project, economic teas I b i I i ty, envlronmen.ta I and soc I a I 
impacts, mar.ketabi I i:f:y of the power, and compatibility of the hydropower 
development with. other water reqtli•rements in the region or project area. 
Deta i I ed spec if i cat i.ons for these studies w II I be deve I oped l:ater and w i I I 
depend I arge I y on the number of projects carr led forward from the pre I :im i nary 
inventory. 

Separate Stud·ies of Hydropower Potentia I. Certain topics will not be hand I ed 
on a s i te-by-s.Jte aha I ys is basis. These topics inc I ude pumped' storage, 
real location of storage, modifi'cation of project operatJion, potential tor 
uprati.ng existing units, ar:~d an assessment of the national smal 1-scale hydro­
power potent.ial. Only the assessment of small-scale hydropower potenNal 
wi II begin dur·ing FY 1978. WoFk plans tor the other special studies wit: I be 
developed l~ter. · 

The spec'i.al study oil hydropower potential associated with low-head generation 
technology is requlred by the legislation authorizing the National Hydro­
power Study. The spec! a I study wIll eva·l uate the state-of-the-art In order 
to properly assess the potential of bulb turbines and other low-head turbine 
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generators.. Information w i I I be deve I oped on cost, eff k i enci.es, opera+ i ng 
character:- i sti1cs ,. ar:1.di other techn.i ca.l performan.ce data:. Based on the resu·l ts 
o:~ tlil is study, guide II nes w i I :J be de:ve loped for use •i n conducting a compre­
hensive survey of potent·i·aJ low-head hydroelectric installations. 

In. addit·ion to t·he physlcal i.r:wentory of hydropower potential two other 
act i v·i.t i es w i J; I be carried' out under the Nat i o.na I Hydropower Study. The 
second acti.vi:ty wiJ·I focus on analysis o.f extsting· forecasts and projections 
of energy demand and possible alternative projections based on future energy 
poltc.ies and technologies. 

Trne third activity und'er the NHS will include special studi·es on such top:ircs 
as techno I ogy assessment of I ow-head lil·ydropower, hydropower marketing poI icy, 
hydropower potential at existing sma I I dams ar:~d' hyd:ropower potentia I by re­
allocation of stor.age. 

l.n addition to theNationail Hydropower Study, the Corps of Engineers' lnsti.tute 
for Water .Resources is engaged in several acti·vities speciflcall'y for DOE's 
smal I hydro program. 

First, in order to contribute to DOE'S 111resource assessment," the Corps· is 
refining and expanding its 1977 inventory of exist l ng dams. Instead o.f a 
statistical approach on a basin-by-basin basis, the new study wi I· I be site­
specific. Using, Corps and FERC lists, the Corps wil I recompute the power 
potential at each individual site and break it down by dam, basin, state, 
etc. This inventory is "partially" funded by DOE sir:~.ce information from the 
Corps,. Nation a I Hydropower Study w I I 1: be used to improve the inventory. 

80E Is completely fund'ing a·Corps project to compile a "guide manual" for 
conducting feas i b i I ity stt:Jdies for sma.J 1-sca I e hyd·ro projects. Despite the 
fact that thIs effort w i I I not :be ab I e. to contribute to tlile feas lb i I i ty 
studIes recent I y awarded~ by DOE ( s I nee append ices w i I I be submitted in 
November '1978 w·i•th the final report due in earlly 1979) the purpose is to 
prov ide ass I star:~ce to future deve J·opers. Append ices to tl:le st.udy w i I I 
deta i f: such top i: cs as hydro I og I cal: ana I yses., how to investigate structura I 
integrity of dams, p·rnysical faci I itles, electrkal-mechaAical des'ign·, and 
economiic and financial feasib·i I ity. In ad·ditior:~ two case• studies wi II be 
·included· to i J :1 ustrate how a teas i b i I ity study is conducted i.n practice. 

Fl:nally, the Corps recemtly completed a special study for DOE (funded by 
the Corps) to identify 100 promising si·tes (two per state) for poteAtial 
development. State water resource off k i a ls in each state were contacted 
ir:1 order to come up wi·th this list. 

STATE AND REGIONAL PROGRAMS 

In ad:dition to the above Federal programs several states have initiated 
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programs. These states are mostly located in the Northeast where 
electricity costs are high and old dams are abundant. As the feas-
ibi I ity of smal I hydro for electricity generation is demonstrated, 
other regions ma~t become more ii r:~vo I ved ir:1 this area. For the purposes 
of th:i:s report, however, programs in New York are summarized·, as well 
as recent studies done for the state of New Hampshire, the New E'ng I ar:~d 
River Basin Commission, and the nine states of the Northeast region of 
the Un i ted States. 

New York State 

In June. of 1977 New York State Energy Research and Development Author-
! ty '(NY SERDA) contracted with the Center for Reg 1 ona.l Techno'l'ogy of the 
Polytechnic Institute of New York to conduct two studi.es on small hydro­
p.ower: ( I ) to ;produce a r:1 i nventory of a I I exist i ng dams whose poten.t i a J. 
w.as at least 50 KW and (2) to select up to 20 representative sites an.d 
examine them In greater detail to uncover the Jnstttutional, financial, 
environmental and legal· problems associated wi,th each type of sHe. 
This work is wet I under way and an inventory I' i sting 1500 sites has 
been pub.llshed. New York State has on record over 63QQ, dams.. In 
addition Po I ytechn i c has received e i:ther by phone or rna i I the nanies 
and: l'ocat ions of severa I hundred others that do not appear on ar:ty 
I· i st. Phase I I of this •proj ect consists of the se I ect ion of up to 20 
representative sites to be investigated in greater depth. The work 
to screen down the random'! y se.l'ected sites is now under way. Tl:le 
Center 1 s f i e.l d team consists of experts In the fie I d of hydroelectric 
generat'i:on, dam construct i'on, site geo I ogy, en.v ironment, soc i o·l'ogy, 
plus St;Jpport staf.t. The: stud:i'es of selected sites W'i'll be comp·lete by 
August 31, 1978. 

In ad:di'tion NYSERDA also retained the Center to help prepare appl !ca­
tions for feasibi'l ity studies as sponsored by DOE out of Idaho Fa'lls 
(See above, page 111-7). Eight such proposals were prepared and sub­
mitted. The Center was given the responsibi I ity of meeting with all 
parties to each proposal (NYSERDA., the site owr:~er, the Center and the 
engineers), ironing out diff.erences and certifying to NYSERDA that al'l 
proposals were properl:y completed. Jin. additlorn NYSERDA has further 
retained the Center to oversee the feasibll ity study work on the four 
proposa Is that have been funded by DOE as we I I as to I lowing the progress 
of one successful proposal submitted by Niagara Mohawk independent of 
the State. 

It is c I ear that the New York State Legis I ature is taking the redeve:l•op­
ment of ~sma II· scale hydropower ser:Jous I y. An allotment of $500.,000 has 
been made by the Legislature to the Institute for the work to be dorte 
prir:tcipally in• the small hydropower field. This is in addition to any 
other money NYS'ERDA wishes to spend. 
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NYSERDA Js .not the on:l;y entity within New York State that has developed 
a I i ve I y i nterest i m sma I I. seale ·water power. The Army Corps is 
conducting an assessment as is the New York State Electric and Gas 
Company. This private uti I ·i'ty, which at one ti:me operated· m1merot:fs 
hydroelectric sites, is once again looking to redevelop both its 
previously retired s•ites and open n.ew ones. Their first steps at this 
time are cautious. However the Power Authority of the State of New 
Yor.k is not so tim ld. This authority has been I i ker:~ed to the state 1 s 
TVA.. It produces power to be so I d w.ho I esa le to the private uti I it i es 
and to governmental uni:ts. The Power Authority has tJP to now operated 
only two hydro sites: N·i agara Fa I los and the Moses Dam on the St. 
Lawrence Seaway. Using the i rilVentory d eve I oped at the .Cemter, they are 
seeking other suitable sites, particularly those located on municipal 
water supply systems. The Power Authority has presently contracted 
work to Tippetts-Abbett-McCarthy-Stratton to d'o the feas·i·bi llty studies 
on installing hydroelectric generation on• two New YO!:"k C.ity aqueducts. 

Niagara-Moh·awk is the largest private utility in New York ·in terms of 
the size o.f its :servIce area. It is perhaps one of the I eaders In the 
redevelopment of small hydro.power.. One year ago they announced a $200 
m i I I ion program over 15 years to bring back on I ine 200 MW of power at 
15 sites. As menti'oned before, N•YSERDA has received 4 award's from DOE 
to perform fear sibility studies. These sites are: 

C I} Lake Placid: the site of the next w'rnter Olympics has 
two sites as part of a cascad i.ng system. Together they 
have a potential of 500KW. 

(2} Watervliet: a sma·l·l city north of Alibany is now using 
water power to drive pumps that operate its municipal 
water supply system·. A 1200 foot penstock del i·vers 90% 
of the water to drive the pumps and J;O% i·s used for h.umar;J 
consumption. 

(3} Crotor:t Falls: this Is an old mil'l now declared a ·local 
Mstor'i'cal landmark. It once prodruced hydroelectric 
power ar:td· now has ·recent! y been cor:~verted to produce 
ce:l. lulose lnsulatlor:l. The site is. located on ar:~ outlet 
to tt)e New Yo!:"k CIty water supp I y system al"td Is guaranteed 
a ,f,ow of 47 cub:tc feet/second (cfs}. Often the flow 
exceeds this m ir:1 imum•. 

(4} High Falls: an old uti I irty site owned by Central Hudson 
who now i's looking to study its potential for redevel'opment. 
It once· was rated at I • I MW and the c i vi I works are 
entire I y ,j ntact with the exception of a pI ugged penstock. 

/ 
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I n add i·t ion N i agar a~Mbhawk has been awarded one propos a I to study the 
redeve.lopment possJbi lities at Little Fal<ls, N.Y. This site once 
be;lionged to them and prodacedi power. Mar:~y years ago H was abandoned· 
and tl.!lrned over to the town. This site I ies on the Mohawk River which 
para I 'leIs th.e Erie Barge Cana I. 

New. Hampsh·l re 

The State of New Hampshire convened a commissior.t to s:tudy the poter.ttial 
of sma II h·ydro devel opmer.tt. The commission, in their report, cone I uded 
that: 

l'f all ·retired hydroelectric stati:on.s listed in the report 
were develo·ped, the additional electric power cap·acity available 
w.ou I d be 51 ,000 KW. Est !!mated anr.tua I generation wou I d be 250 
mi:lllon KWh. At present per capita rates of colilsumption this 
additional capability might, at times when available, satisfy 
the genera I e I ect·r i ca· I power r eq 1:1 k aments of a bout 4 0, 000 
peep I e in New Hampsh ire, thereby saving, about 430,000 barre Is 
of oil each y~~r. These considerations argue strongly for 
react:J;vation. 

New Englar.td River Basin Commission 

An ad hoc committee was formed to produce a report for the New England 
River -Basin ~~mmlssion on tne potential of undeveloped hydropower in 
New Eng I and. The reporf noted that New Er:tg I and i:s· even· more dependernt 
on expens·i ve, imported foss i I fue. Is than other sect i ens of the country 
and: at the same time may not be developing its f•ull potential of 
hydropower. Among the committee's findings are that th.ere are 18 sltes 
w'ith a, benefit-to-cost rati•o betwe.en 0 ar:1d 1.0 wh.J;ch merit further 
study. The instal·l.ed capacity of these sites, if developed, would be 
·1:,805,000· KW with.a total constructior.t cost of $1.42 bill•ion •• Sixteen of 
these pI ants are i;n Maine and New Hampshire and and· one each is I ocated in 
Massachusetts and Connect·! cu,t. 

Ot.her conctus i ens of the report ar·e•: 

There is an .estimated number of some SOO.smal'l dams in 
New· England that have previously been uti I ized for power 
generatJ.on but are now In vary! ng degrees of disrepair or if 
not previous I y used for power generation may h.ave power 
potential. There has been an increasing awareness of these 
and interest in restor J.ng or deve·l,op i r:1g them. The tbought has 
merit and should 'be ex·plored. The generating capacity of each 
wou I d be sma I I , aver:-ag i ng in the range of 200 to 500 KW. 
Assuming that 30% m'i ght be deve I oped, the tota I capacity cou I d 
amount to 85,000 KW. Cost and average annual output are not 
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ascerta i nab I e pending: further study. This power cou I d poss i b I y 
be used for2~treet .1 ighti.ng, mun:J;cipa 11 bu:i lldlngs, and' I:J:ght 
J.ndust:r i es. 

The committee recommer:~ded that the New Eng 1:and River Basin CommissIon 
undertake an in-depth study of hydroeil:ectr ic .power tn order to begin to 
a I I ev i ate the impacts of future cost i·mcreases of foss i I fue I. 

Northeast United States 

At the request of the All is-Gh.almers Hyd·ro-Turbine :Division in York, 
Pennsylvania in February 1977, the Center for Regional Technology at 
the Po·l,ytechnlc ln1sti:tute o:f New York prepared a regional: marketlng1 
asses·sment of potentia I for hydro-power deve I opment at exist i ng I ow­
head dams in the Northeastern United States. Nine States were included 
in the study: Maine, New HampshLre, Vermont, Massachusetts, Rhode 
Island, Connecticut, New York, New Jersey and Pennsylvania. 

The Center concluded that a defini:te mar:ket exists for low-head hydroel:ectric 
technology in the nine Northeastern States. After office and map 
stt.~d<ies rev·iewed ap.proxlmate·ly 5,.300 existii:ng dams with usefud imformation, 
the sHe inventory yieldedapproximately 1,600 existing low-head dams 
(with heads from 10 to 45 feet) which are estimated to be capable of 
producing hydroelectric power within the range of 50· to 5,000 KW 
potent'! a I • 

l 
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IV. ENVIRONMENT AND SAFETY CONSIDERATIONS 

There is fairly wldespread agreement among governmental and envirornmental 
representatives tlilat the rehaM I i tat ion of exIsting sma I t dam s i tes 
,poses almost no threat to the ecology or environment. The Jiohns Hopkins' 
study on institutional barriers to smal I hydropower development for DOE 
canvassed Individuals of several environmental groups* and found that: 

A I most unanimous I y these i nd i vi dua Is fe It that run-of-t her iver 
operation at existing dqms would cause "no difficulty" or was 
env i ronmenta I~ i y 'b.en I gn. ·I 

A dam designed for peaking power operation that would resuf:t in raising 
and I ow.er i· ng water .1: eve l.s i .n the river or I n a reserve i r ,. l:lowever, 
could be more disruptive. 

At a DOE-sponsored seminar on small hydropower in New Hampshire in 
1977, a pan·e·l. was set up to assess potentia I env ironmenta I and safety 
impacts of both 'retrofitting old dams and bu it ding new dams. The .panel 
concluded that "low-head hydroe+ectr:-ic operations qffer a m·i·nimal long;­
term disruption of river:- and stream environments." However, there are 
important issues wh i:ch must be addressed before cone I ud i ng that any 
specific site wi II· not damage the environment. The rest of th·ls section 
is excerpted from the Environment and Safety Panel report o.f the New 
Hampsh,ire sem:fnar and is included in order to point out what these 
issues are. 

Ernvironmental Concerns 

The aspect of fish passage, the panel wrote, . .is the most important 
env i ronmenta I concern of sma II hydroelectric fac i ·I i:t I es. Because of 
its sma I'' phys leal size and ref at ive I y non~po I I uti ng operation, these 
hydro fac'i. II t.i es shou I d not be a threat to pI ants or mamma Is near the 
si:te. Nor should sma>l I rnydro cause any major problems with sur·r·ounding 
commu171 it i es. Fish passage was the one area. of maj:or concern expressed 
by the. panel. 

The SO· I ut ion of fish passage wmd• d have to be based on a reg i·ona I 
study which would indicate the most appropriate method to incorporate 
ioto the dam structure such. solutlor:ts as fis1h •fad•ders or fish elevators. 
This pertains to both retro-fitted and new dam sites. 

The deve I opment of a new dam site does pose more environmental pr·ob I ems 
than. the retro-fitting of a• pr_evfious structure. Land use, water, 
impoundments, dissolved oxygen, nitrogen, alterations in str·eam, and 
toxic materia l.s during constr.uct ion ar:-e a I I factors. that are more 
prominent in new d•am development than in retro-f i tti:ng,. 

*New Hampshire· Envf.ronmenta:l Coalition, Conservation Society of Southern 
Vermont, Aud~:~bon Society of New Hampshire, Sierra Club, Ameri·can Rivers Con­
servation Counci I, Environmental Po I icy Center, Nati:onal Wi I d n fe federation. 
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It is important to note that thle above panel conclusions were made with 
the understandtng that the operation of the dam would be run-of-the­
river for base-line production. If these dams were designed for peak 
power prodi!Jct i Or;'!, the resu It i ng water shed disturbance cou I d have mor.e 
far reaching and dangerous environmental impacts. 

Although the retro-Htting of old sites appears to be generally o.f less 
environmental consequence, the prob;l:em of si It build-up behind the dam 
over a period of Inactive years could be a· major concern. Methods to 
deal with the removal of si It should, once again, be based! on a specific 
site appraisal. The si It should not be Hushed through the sluice 
gates if a great amount exists. 

Environmental Assessment 

The pane I cone I uded that a generic eva I uat ion of potentia I sites o.n a 
natlona:l level would be futile. The factors of terrain, fish passage, 
archeological or historic value, community co-existence, and the 
important differences between retro-fitted and new sites make it 
impossible to obtain useful generic guidelines. 

S i i"e-spec i .f i c base I ine date, the pane I wrote, wou I d be the most accurate 
method of environmental appraisal. This data would be genera.ted by 
monitoring environmental factors prior to and during operation. In the 
case of a demonstrat ie.n s i•te, this .procedure cou I d be fo II owed to obtain 
data. reI evan·t to other future sites in the reg:i:on. Because reg i ona I 
conditions vary, all policy decisions arising from a demonstration, 
however, wou I d on: I y pertain to the part I cuI ar area .of the dtemonstrat I on. 

Safety Concerns 
) 

New s ,i tes have d i st i net I y d if ferent safety prob I ems from retro-·f i tted: 
sites. With a new s:i:te, the q:ua.J:ity arnd safety of the structure are 
Insured by the construction standard of the American Soci·ety f.or Ci:vi I 
Engineers (ASCE). On the other hand, assessIng the str·uctura I stab i I i ty 
ar:~d sa,fety of a site desigmated for retro-fitting can be extremely 
d iff I cuI t. In order to .prov i d:e a standard of sa,fety in retrofitting 
projects, gu i d·e,f i nes may have to be estab :J; ,!shed for deve I opers. 

As in er:~viro:nmental concer:ns., the size of the dam is directly related; 
to the potenti·a•l, hazard. Arty gu:idel ines establ,,i.shed s.hou·ld take 
different size requ Lrements into account. 

Occupational Safety and Heail'th Administration <OSHA) standards are 
app I i cab I e to tlile deve I opers., operators, and emp I oyees of sma I :1 hydro­
electric sites. If ma.intained, the panel felt that these standards 
wou·l d prov i d'e adequate persona I safety measures. 
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Liabfl tty of the owners of a dam ls an area of safety that blends Into 
the lega:l' aspects. of site development (See Section V, page V-9 or:~ 
"lnsuran.ce Ava! labi I ity"). Because of the potential danger to dowr:~stream 
property posed by an il 1-malntained dam:, ex·i,sti;ng: safety regu'l'ations ir:1 
maintenance should be rigidly enforced to .provide maximum protecNon 
from. dam fa:ilure. 

Because of' the s i te-specl f i c nature of hydropower deve I opment, genera 1. 
gu.i dell nes wou I d be very d iff i cuI t to use. The Johns Hopkins 1 study 
'i'nc I ud·es a part i a;l II st of env i ror:~menta:l or.gan i za,t ior:~s and governmenta I 
agencies that m i.ght assist in assessing env i ronmenta I impact .3 This 
I ist ap,pears in Appendix F. · 



FOOTNOTES 

SECTION IV 

1The John Hopkims University, Appl led Physics Laboratory, Problems in 
Redevelopment of: 0 ld Hydroelectric Power D·ams, Second ·Report on New 
England (Laurel, Maryland: The Johns Hopkins University, February, 
1978). 

2Low-Head/Sma II Hydroa I ectr i c Workshop, sponsored by the Department of 
Energy, Un i'vers i ty of New Hamp.slil ire, Durham, New Hampshire (September 
6-9, 1977). 

3Johns Hopkins University, p. 28. 



V. INSTITUTIONAL BARRIERS TO SMALL SCALE HYDROPOWER DEVELOPMENT 

Institutional factors are often cited as the primary lmpedlments to the 
deve~l opment of smal I seale~ hydropower. This section considers four such 
issues: uti I i ty company attitudes toward sma I I hydro; I i cens,i ng and 
other re9u I a~tory reqc.l'i rements; i nsur~ance ava i I ab i I i ty; mu It i pIe usage; 
and, ownersh i p of dams. 

·· Uti I ity Companies 

The barrIers to hydropower deve I opment revo I ve around the concept of 
centralized vs. decentralized power production. The conflict arises from 
the Issue of who s'ho.u I d use and deve I op the sma I I sized dams. 

The uti I it i es fee I t·hat they, if ar:tyone, shou I d have the option of 
controlling small hydroelectric dams since it would be reasonable to 
assume that the utI llty w.ou i·d have to buy th.e excess power produced. The 
uti I ities demaAd "total control" because of the·ir concern that power from 
sma I 1- dams w i I I not be ab I e to meet peak customer demands. A dam is of 
no use to them un I ess it can be brought "on I I me" at a moment's not ice; 
tf the utility does not own the dam the posslbi I ity of the owners' 
inabll tty to bring the dam on- I ine during peak loads could' disrupt service 
to the utility's customers. 

As an examp I e of uti I i ty interest In sma I I hydro, the Niagara Mohawk 
Power Corporation is the most advanced N.ew York uti I ity concerning 
hyd·roe I ectr i c deve I opment ( presumab I y so s i r:tce they own the most dams in 
New York State). Niagara Mohawk has owned and/or operated hydro generation 
representing 660 MW. 1 They plan by 1991 to re-open 15 aband·oned power 
dams ranging from 1.4 MW to 25 MW with th.e total development progr.am 
capacity of 205 MW. The Granby Project wi I 'I consist of a completely new 
10,000 kJiowatt powerhouse instal lation2 and will be operating by 1981. 

The prob I ems encol!lntered with uti I ,j,ty or centra IT zed h ydroe I ectr i c pro­
d.uction however, are two-fold. First, roughly half of any electric bi II 
represents fixed d I str i but I on costs needed: to pay the overhead of a 
sprawling energy system1: transmission lines, transformers, cables, 
meters and people to read them., planners, headquarters, etc. For elec­
trical and some fossil fuel systems, distribution accounts for more than 
onehalf of the total capital 7o7ts. Local ~r decentralized ener~y 
systems can reduce or even el1'm1 nate t~hese Jn:frastructure costs. 

A second prob I em is that a centra I i zed grId increases the I ike I i hood and 
magnitude of rna I funct i1ons, mIstakes and de I !berate d i sru.pt ions. A sma I I 
fault or a few discontented people ·could turn off a country.4 
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Despite these prob I ems, uti I i ty companies rna i nta In that the deve.l opment 
of sma I 1-scal e hydropower wll I be best rea I i zed within the centra !;I zed 
power system concept. Since low-head dams have Intermittent power pro­
duction during both summer (due to the dry season ) and winter (due to 
freezing), the. peak demand seasons for ut.i I it i es, sma I 1-sca I e hydroel ec­
tricity would contribute I ittle to the uti'l itles' abi I ity to serve Its 
customers. If a decentralized system were. set up i'n, which' municipalities 
or cooperatives generated power for I oca I use, however, th.e potentia I of 
sma I I hydro generat i'ng capacity cou I d be better uti I i zed. The central 
prob I em that remains iS· how to provide enough power to meet peak demands. 

It i's interesting to note here that wh i I e most uti I it i es have not been 
actively developing the small-scale market, they have been crucial in 
deterring "outside" deve I opers. In a series of Op-Ed art I c Ires in the New 
1.2!:.!s. "fimes, a Rev. G.H'. J'ack Woodard pointed out that an "entire creek 
bank had been bought by a New York Power Company (Niagara Mohawk)' and 
resold w1th a deed restrict1on prohibitin~ forever the use of the pro-
perty for the generation of electricity." He furtl:ler claimed that : 
"hydroe I ectr i c power gengrat i ng instal I at ions exIst which are de:l. i ber­
ate.ly not being used ••• " In reply, James Bartlett of Niagara Mohawk, 
claimed that "by·retaining such rights., Niagara Mohawk is protecting o~:~r 
ratepayers wherever nominal h7dropower of the past may become important 
for customers in the future."· Rev. Woodard did not accep.t tttat and 
wrote back, "protecting them (customers) fr~ what? What else than the 
formation of electric power cooperatives ••• " 

.If a low-head development is to expand, cooperation with utilities must 
be achieved. A letter fran Bruce G. Goodale to Denr:~ls A. Rapp, both of 
the Public Service Commission, sums up the situation: 

N·lagara Mohawk's position Is legally defensible, but is 
deplorable from a public interest viewpoint. If it were 
Niagara Mohawk 1 s i n·tent to deve I op the hydro potent i a:l of 
the stream i R q:uesti on the argument abo~:~t serv I r:~g the~i r 
rate-payers would be valid. However~ no one really benefits 
if the resource remains un~util ized. 

Licensing and Other Regulatory Requirements 

One of the most often heard canp'laints by potential developers o,f hydro 
power is that there are interminable delays In obtaining I icenses from 
the Federal Energy Regulatory Commission <FERC; formerly, the Federal 
Power Commission>. At a seminar sponsored by DOE on smal I hydropower in 
1977, one part lc i pant l'iloted that: 
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Th.e biggest barrier from an economic point ·Of v·tew to 
entry by indsutry, but more tmportantly by the smal I 
indfvldual who is interested fn the developing hydro­
a I ectr i c project, i s the enormous up- f.ront expense 
invo.lved: conduct·ing: an engineering feaslib'illty stt:Jdy, 
preparing appl !cations, and. actually going through the 
II cans i ng process, ass•t:.~mi:n.g he can fl nd out what those 
I • • • t 10 1 censtng, requ>~ reman s are. 

l:Js ing standard FERC procedure, 12 to 15 mor:~ths is requ:i red to issue a 
I i cense for a sma 1:1 sea I e hyd·ro deve:l:opmeAt. If an e1w i ronmental impact 
statement CEIS) Is required, the procedure w?uld take another ten months. 
In a recent speech, an offici a·l of the FERC 1 out I i ned the I i cans ing 
procedure. T•he to I I' owIng review of the FERC 1: i cans i ng process is excerpted 
from his speech and is intended to J, I' I ustrate the very rea I regu I atory 
prob I ems. sma I I hydro deve'l opers face. 

The F6RC is author !.zed to I i cer:~se non-Federa I dave I opments that (I) occupy 
In who I e, or in part, I ands of the United States; (2') are I ocated· on 
nav i gab I e waters of the Uml ted States; (3) uti II ze. surp I us water or water 
power from a government dam; and (4): affect the. interests of Interstate 
commerce. Court interpretations of the Comm·ission's jurisdiction .have 
defined this author:- i ty so that :it covers vi rtua I I y a I I proj acts. 

A devel'oper can follow on.e of two different pr:-ocedures: apply to the 
Commissiolil for a prel lminary permit (Permit) or a I icense. Although a 
Permit is not a necessary prerequisite to ar~ app I i•cat i:on for a I i cense, 
it car~ be important to a potential developer since a Permit, during its 
term, provides sole authority to develop a site or, in other words, 
prior.fty to file an application for I icense. A Permit thus protects th.e 
substanti:al investment that .is made in feasi'btllty studies and license 
appl !·cation preparation, because it precl·udes development by others. 

There are sever a I i nst i•tut ion a I and I ega I prob I ems as soc I ated~ with a 
Permit. First, ·t:Jiilder the Federal Power Act, pu.bl Jc entities are given 
:preference to power sites. Sect ion 7 (a) of the Act g i ves prIority to 
pub I i c entities, provIded they have f II ed an aqua I app I· i cat i Ofl or can 
·revise any application it has filed to make it equal to one filed by a, 
non-pub I i c entIty. This natural I y generates pub I i c/non-publi c cont.roversles. 
Und·er t·he Act, Rura I E I ectr i c Cooperatives (Coops) have the same status 
as private entities. This ,preference clause has resulted in some very 
i'n·teresti ng controversies.. For instance, In Vermont there are on fi I e 
Permtt appl !cations for sites with Coops versus publ lc entities, and 
pub I i c entities versus private uti I .f:t i es. If competing pub I i c and1 private 
entities file for the same site and the appl !cations are equal, the public 
enti'ty automat i ca I I y obtains the Permit, regard: I ess of when the app I i cations 
are f i I ed. If the app I i cations are not eq.ua I, the Commission would then 
lssue the Permit to the applicant that pr,oposes the project that best 
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fits the pI an for comprehensive deve I opment of the river :basin, pursuant 
to Sect~i~on IQ{a) of the Act. If the competing appl:icants are either 
bot,h private or both pub I ic entiti,es and the proposals are equal, then 
the party tHing earl'iest wou,ld be award'ed th.e Perm.it. Obv:i.ously, the 
number of combinations are many. With the new interest in hydro develop­
ment, t~here are an increased number of competing. appll cat ions cat~s'i ng 
long delays because extensive additional legal and technical analyses 
are necessary before a Permit can be issued. 

One f ina I note regarding. Permits shou I d be mentioned. I f a deve I oper 
need's to make field investigations, whkh. is I i'kely, he would need to 
obtain permission to enter upon private or U.S. ·lands to conduct subsur­
face explorations, gather engineeri'ng and environmental data, and perform 
surveys. and mapping. Perm iss i>ofi'l to enter private I ands does .not usua I I y 
cause insurmountable .problems because developers are able to negotiate 
with private landowners. On Federal land:s, a developer may need to 
obtain a perm! t under the Federa I Land Po II cy and .Marnagement Act to enter 
upon' the I ands. If the Federal I and agency does ~not act prompt I y, or 
contends that studies or env i ronmenta I assessme.nts are. necessary, I ong 
d·el ays w i I ·I' necessari I y .foil ow. 

The FERC offici a I then focused on the prob I ems associated with obta:i n I ng 
a 1. i cense. The I i ce11se processing steps that are discussed be I ow are 
a I so to I I owed by the FERC in .processing a Perm.i t app I i cation. 

Asslllming a potential developer ~has obtained a Permit, he may file an 
ap,pl !cation for I icense during the term of the Permit with the security 
that there w i II be no competing app I i cant. I f, however, a potentia I 
developer decides to file an appi'J,cation for license without a Permit, 
there wou I d then b.e the same risks as with a PermIt of a competing ap;p 1: i­
cation for the same site. AgaIn, the same preference ru f es wo.u I ,d app I y 
regarding; the public versus Cooperative or private ·applicants. However, 
because the I i cense app I I cation stag.e i· nvol. ves greater ar:1d more far 
reaching Issues, it is most 'I ike I y that, if there are competing. app I f-
eat i:ons, the Comm i ss ,J:ofl wou I d requ Jire a, hearing before mak i ng any f ina I 
determinatIon. A hear i1ng wou I d i nvo I ve the f.o.ll owing issues: (I) adeqruacy 
of design; (2) economic feaslblllty; (3) environmental impacts; <4> 
financla.l capability of applicants; (5) avai·lability of power market; 
(6) dam safety; (7) project's adaptability to comprehensive development 
of the r:J,ver bas in; (8) potentla I for federa I development; (9) water 
rights; and ( I OJ other pertlnerr~t matters. 

A h.ear I ng ca11 be an expensive and protracted proceeding·, somet i·mes 
resu It I ng in months or years of de I ay. Potent I a I deve:l,opers of sma I I 
sea I e projects are s.trong I y urged to avo'i,d a hear i 11g If at a I I p0ss i ble. 

If there are n.o competing applications, a hearing may be required if 
there is opposition to the proj;ect or its proposed operation. Hearings 
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on; hydro projects are usua I I y rei ated to env ironmenta I issues. For sma II 
sea I e deve I opments, the most probab I e reasons wou I d be water qua I I ty or 
fisherymatters. For instance, irnmanystates fish and gameagencies 
rout•i:nely intervene on every applkation· for I icense to protect lrnterests, 
sometimes. undef.i:n.ed. For sma;ll scale deve+opments, FERC antici·pates some 
problems, particularly in those area·s where fish· faci I ities may be requi·red. 

After discussing the prel im:tnary stages of the I icensing procedure, one 
can discuss how an application makes its way through the FERC procedures. 
These :procedures have evo I ved over many years and' are .a resutl t of require­
ments of the· Fed era I Power Act and, more part i cu:l ar ly, oth.er I egis I ati on 
enacted by Congress. The following is a •list of some of the other more 
important statutes af fecti ngr the 1: i cens ing process: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

National Environmental Pol icy Act (P.L~ 9~-190) 
Fish and· Wildlife Coordination Act (P.L. 85-624) 
End:ar:~gered Spe.ci es Act CP.L. 93-205) 
H•i:storic Preservation Act CP.L. 89-665.) 
Water Po I l'ut ion Contra 1: Act CP. L. 92-500) 
Water Quality lmprovemer:~t Act (P.L. 91-24Ji> 
Wilderr:~ess Act CP.L. 88-577) 
Wi,ld and. Scenic Rivers Act (P.L. 90-542) 
Coastal Zone Management Act (P.L. 93-612) 
Fed'era I Land Po I icy and Management Act of 1976 (P. L. 94-579) 

The effect of these statutes on a deveJoper occ~:.~rs at three stages: ( 1.) 
pre-1 icer:~se ap.pl ication·; <2> during the I icens·ing process; and' (3) after 
issuance of the li'cense. Briefly, here are some of the problems a 
developer emcounters from tl:lese statutes. 

The greatest prob I em with the Nation a I Env i ronmentaJ Po I icy Act CNEPA) is 
r:~ot comp·l lance, but over-compliance. FERC has found that every agen:cy at 
the. State and Federa.l I eve I Is doing NEPA assessments or statemer:~ts before 
maid: ng ·decisions. This resu.l ts in de I ays in. FERC receipt of agency 
comments or other permits and I i censes required from State and1 Federa I· 
agencies. For sma II sea I e deve I opments, there :is a need for cooperative 
efforts to reduce this over-camp I i ance. A I ead agency must be recogn I' zed 
to meet NEPA requIrements. A lth.ough the l·ead ager:~cy concept is· accepted 
at the Federal level, some agencies do not fol·l·ow it. Therefore, there 
Is considerable duplication of effort. At the State level, state agencies 
w. i I I sometimes recognize Federa I NEPA tmpact statements. They w i I I not, 
however, recognize an assessment or negative determi nat i•on.. On the other 
hand, federal agencies do not recognize any State environmental assessments 
or statements prepared pursuant to State laws. The solution is to expand 
the lead agency concep.t to both the Federal and State agencies. 

The Fish. and. Wildlife Coordination Act (FWCA) requires the FERC to consult 
and cooperate with Feder a I and State fish and game agencJ es in two ways. 
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First, each application for license must inchJde an ExhibitS, a fish 
and wildlife pl.an. FERC regulations require that an ExhibitS be devel­
oped in consultation .and cooperatior:t with the agencies. It should be 
emphasized that an Exh lb it S is the deve:r:oper 1 s :PI: an. Agemcy input is 
not for the purpose of dictating the contents of the p'lan, but to provide 
a sst stance and guidance. After the app II cat i om· for I rcense is f i I ed, 
fish. and game ageJ:Jcies are reqi!Jested to comment on the plan,. If there 
is disagreement on th.e adeq:uacy of the Exhibit S, as often occurs, then 
the FERC must reso l·ve the d i Herences •. l:h is is done through meet i.ngs or 
conferences, further correspondence, or formal hearings, aJI of which 
requIre t:iime. For sma I .f: sea I e deve·l opments, FERC 'i' s opt im1i;st i c that the 
prob I ems w if I be sma I I , too. The greatest prob I em ant·i c i pated is the 
possible requiremer:tt for constructi:on of expensive fish fac,i I ities that 
could precf:ude economic development. 

The Endangered Species Act pI aces a respor:1s i b·i• I i ty on the FERC to assure 
that deve I opment w i' I I not interfere with or destroy any endangered species. 
Simce· the FERC is a regulatory agency ar:~d not. a constructing agency, it 
requires each app!Jcant to determine if a proposed development affects 
any er:~dangered spec·i·es. Th.e FERC also specifical:f.y requests the Depart­
ment of the Interior to comment on th· is matter. The ·impact of this 
statute on sma I I sca.l e hydiro deve I opment is i· nd·eterm i nab I e at th is time, 
according.to FERC. 

The H·istorlc Preservatlon· Act has resulted i.r:t some special problems for 
smal I sca'le developments because the proposed project may ltsel.f be an 
h'istorlc landmark. Before the FERC can issue a I icense., the Advisory 
Councl I on Historic Preservat,ion and the State Historic Preservation 
Officer must be consu I ted to assure that no hIstoric or cuI tura I site 
w i, I I be adverse I y affected. Exrn.i bit V of a I lcense app I i cat ion requires 
applicants to consu.ft with these agencies, and the FERC also requests 
agency comments on the application regarding tl:lis statute. 

Water qua f: i ty statutes are a very important cons iderat·ion for any poten­
Na I :deveJoper.. Pursuant to Sect! ons 40 I and 404 of the Federa:l: Water 
Po I I uti or:~ .Contr·o I Act Amendments of f:972, approva Is from the Env i ronmenta I 
Protection Agency (EPA)· and the Corps of Eng i r:leers, respect i· ve I y, are 
necessary. EPA has delegated to most st.a·tes its Secti,on 40'1 responsibl !­
ties. Section 401 requires certification that a development meets state 
water q,ual:ity cr:iterla. Thls is usllJally done by imposing mi·nlmum flow 
requirements which are included as ·license requirements by th.e FERC. 
Placir:tg fi II or any material in a stream requires a Section 404 Permit 
from the Corps·. Therefore, a perm it is required for constri!Jct I on of a 
powerhouse at an existing dam. If recrea·t ion fac i I it i es or other fac·i I i­
ties requiring sewage treatment are included in a development, a deveiloper 
may a I so be required to app I y for a Sect ion 402 permit <NPDES Permit). 
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The obvious problem lies with mtntmum flow requirements. Minimum flows 
to assl!!re comp I' i a nee w. i th water qua I i ty standards cou I d render some 
smal I scale developments uneconanical. 

The. impact of the Wi,ld'erness Act and the Wild and Sceni:c Rivers Act i's 
obv i~ous. Any proposed deve I opmen·t 'i'r:t a W i I derness area or on a potentia I 
Wi I d and Seen i c River is l!!n ll'ke ly to succeed. The Coasta I Zone Management 
Act does not preser:~t sign j;f I cant prob I ems because few hydro deve J.opmer~ts 
affect coastal areas. 

The Federal Land Po.licy and Management Act (PLPMA) presents some special 
problems for projects located on Federal lands. The Departments of the 
Interior and Agriculture (;U.S. Forest Service) are responsible for admin­
ister I ·ng, this statute. As of the J·une 1978, fi na I regu I at ions 'had· not 
been issued by the agencies. Dependent on how the regl!!·l at ions are sfr:-uc­
tured, FLPMA cou.J d be, on the one extreme, a dup I icat ion of most of the 
FERC llcens i ng requirements, or on the other extreme, a supp.l' ementary 
reqt:~irement to assure protection of Federal land: resources •. The FERC has 
urged the agencies to implemer:~t regulations that m.Jnimize the duplication 
of e.fforts and reduce the .f i I i ng requ:iremer:~ts of app I i cants for projects 
on Federal lands. The full impact of FLPMA cannot be assessed unti I the 
agencies pub I ish, the'ir jolnt regt:JI ati'ons. 

I n h is speech, the FERC offIci a I cone I ud ed that these numer-ot:Js statutes.: 

••• have resuJted in overJappimg ar~<d cor:~fl icting authority 
over hydro developments. The absolute solution. to resolvimg 
over I app i ng or conH i cti.ng authorities requires Teg is I at i ve 
changes. In other instances, .agency cooperation and construc­
tIve regu:l at i•ons cou: I d reduce th.e prob I ems w i thowt compromi s­
ing the intent of other leg l.s I at i ve authority. These so I uti ons 
do not appear to be forthcomi·ng. 

A step-by-step explanation of the FERC I icensing process indicates the 
I eng:th of time i nvo I ved be.fore a I I cense cam be Issued. 

Wh.en• an app ld cat I on is f i I eo, the first step is an FERC Staff review to 
assure compliance with the FERC regulations. If there are deffci~ncles, 
a deficiency letter is sent to trne app.l: lcant requesting a revised appl i­
cati·on. After the application is complete, or H not found deficlen.t 
under the in it i a I review, the app.J i cant is requested to provide add i­
tiona I copies (usually 50 to 75) for circu,l:ation to Federal, State; and 
local ag.encies. It req.uires 60 to 160 days to reach thls point, dependent 
on the extent of deHciendes in th.e .application. Agency commer:~ts are 
usual I y requested, within a 60 to 90 day .period. FERC experience w i:th 
agencies' comments has not been good. Delays are normally encountered at 
this point b.ecause of late agency responses. After all agency comments 
are receive<:!, the applicant is given an opportunity to comment on the 
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agency responses. This usually requires 30 to 50 days. At this point, 
the PERC Staff w i II make a f ina I deterininat ion on whether or not an 
env i ronmenta I impact statement ( E IS) is required. Staff does this by 
revi.ewing the application and agency comments, and by conducting its own 
ana I yses. If an 'ElS is Rot required, Staff wou I d comp I ete its techn i ca I 
analysis and prepare recommendations· to the Comm:j:ssion. Th.is usually 
requires three to four months. 

If an EIS is required, a draft EIS i.s prepared., usually four to five 
months after rece,ipt of f ina I agency comments. Federa·l Guide I i'nes an:d 
PERC regu:l.atJ,ons req.uire a 45 day commen·t .period on a draft EIS, but 
experrence. Indicates that this perlod could be as much as 75· days. After 
comments on the draft, EIS. Staff prepares and circulates the final EIS. 
This usuat I y requires about tl:lree months. At th:i s po•i;nt, the techlil i ca I 
Staff Is ready to prepare recanmenda-tions to the Comm•i ss ion. This step 
in the I icensing process varies with the complexay of the proposed 
project. The legal Staff woi!Jid' then prepare an order for final Commis-
s i·o.n consideration. The usual time req~:~i red for issuance of a I i cense 
for a, sma I I sea I e development is about li2 to 15 months, assuming: no E IS 
,is required. If alii E IS is required, it would require an add iti.onal ten 
months. 

Given this fact, FERC has decided to deal with I icensing probliems by 
attempting to reduce the time requ .ired to obtain a I .i eense for sma I· I 
hydro deve I opmeni:'s.. On AprH 21, '1978, FERC issued proposed' ru I e changes 
to shorten the I i•cens i ng proced:ures for small hydro deve I opments .• 1'2 A 
new app I i.cat'i:on form <the "short form") is proposed in order to prov l de 
a simpl ifled proced'ure and format for processing applications for small­
sea I e hyd roe:l, ectr i c projects that :meet the fo I I ow 1 ng sped f I c .s i ze crIteria: 

I) dam height liess than 25 feet; 
2) reservoir tmpoundment surface area of less than 

10 acres; ar:ld• 
3) capaci:ty of less than 1,500 ki l.owatts. 

These criteria were chosen be.cause they represent I ower I i·m its in ap pI i­
cabi I ity of existing rules from oth.er statutes. First, according to the 
National Dam Inspection Act, dams of less than 25 feet in height "would 
I ikely be in. a l:ow. hazard category." Second, when tl:le maximum surface 
area of the impoundment is l.ess than. 1'0 acres, Federa I and State fish 
and w I I d I I fe agernc I es need r:1ot be forma I I y conswl ted pursuant to the 
Fish and WHdil ife Coordinat·i;on Act. Fin.ally, the FERC's current regula­
tions (.resulting from the Federal Power Act) require considerably less 
deta i I for proJects of 2000 horsepower ( 1,500 k i l·owatts) or I ess. It is 
evident that these restrictions wi II exclude many small dams. However, 
for those-that do quatify the short form (compared to the present regula­
tions) would' lesse.n the descriptive information needed, reduce the details 
required on maps and drawings, and simplify the requirements for complying 
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with the National Environmental Policy Act. The proposed. rule is included 
in Appendix G. 

As noted above i rl the exp I a nation of ,1 i cer:ts I ng procedures, approva I by 
state authorities is important on such issues as. fish a!ild wildlife p'lans, 
historic. landmarks, and environmental impact statements. Requirements 
for I icenses· at the sta.te l.evel varies., however. For examp·le, the New 
York State Pub I ic Serv·ice Commission has no laws or poHcies governing 
generatJon of hydropower for sites under 50 MW. In New Hampsh i,re, a 
d'evel oper must i nJorm; the New Hampshif:re Water Resources Board' CWRB') of 
his intent to constr~:~ct or red eve I op a d~am. "I 0 days prior to construe:-
t ion.." The WRB has the ~power to ca I I a hearIng on the p!ioposed activity 
to "consider the effect upon scenic and recreational values, upon fish· 
and wildlife, upon the natural How below the dam, a.nd ~;~pon any and al.l 
hazards to otheli pubil i c uses." 13 

The impact of these various regul:ations is to compound the complexity and 
length of time req,uired to begin construction. Coupled with the Federal 
regulations explai.ned above, it is not difficult to comprehend the numer­
ous comp I a i:nts about present I i cens i·ng procedures. 

Insurance Ava i lab i llty 

The cost of premiums for insuring investments agai:ns·t loss and liabi I ity 
of d·ams. may be "the number one detern~nt *? deve I opment of sma I I hydro 
projects", accord i ng to one FERC off i cia I • 4 In New Hamp•sh ire, the Gover­
nor's Hydro E·lectric Energy Commission IS on the potential of small hydro­
power for that state addressed the pr.oblem of obta.i;nlng I iabi I ity insurance. 
The Rowley Agency, Inc., on behalf of the Commissi:on, inq·uired of approxi­
mately 15 insurance company markets what their positions. were ·regardir:tg 
dam :l'i ab U i ty. With the exception of one., a I I the responses expressed 
no Interest in providing lnsurance coverage on redeveloped hydro sites 
CSee.Ap:pend.ix H for exampl'es of replies). The one company which d,id 
respond; posit i:ve I y out I i 171ed a co171servat i ve position I nvo I vi ng much· time 
and expense. 

Gi.ven t·hese responses, the Row I ey Agency cone I uded that: 

• • • t~he acquisItion of 'high limit li ab:illi ty insurance 
protection for such hydro-s'i'tes, would, at best, be a 
very. I ong arnd exhausting. procedure, and wou I d i nvo I ve 
sign ,j f i cant premi urn expenses If the owner-oper.ator were 
successful fn attracting· the 1nterest of the (apparently 
very few) company markets who offer th is k,i nd. o.f coverage. l6 

Despite the pessim1sm of these findings, one ~mportant fact must be 
considered. Neither the FERC nor state reg u I a,t ions require a pub I i c 
llabil ity insurance program as a precondition to the issuance of a license. 
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One option, then, would be to forego obtaining insurance altogether. 
Such a choice wou~d carry substantial risks, however~ both for the devel­
oper and the pub~1c at large. 

The John Hopkins Un.lvers tty study on ins.t i tut ional probJems in sma I I 
hydro development offers a partial solution. To insulate thek invest­
ments to some degree, deve I ?9ers couil d form corporate ownerships of dams 
and their power facilit•es. 

Another solution would be to enact legislation at the state ,fevel to 
require :in,surance companies to provide such coverage. By mob;i I izi.ng: 
i~nterest at the local Tavel 'ill redevelopment of sma,l.l hydro sites, th.e 
DOE program (see page 111:-4) hopes to stlmul·ate support for such legisla­
tive efforts. It is clear that some so.luti.on must be found: for this 
proM em. 

Mu I t·i pIe Water Use 

Abandoned power dams have been developed over the years for alternative 
uses which may or 'may not hinder retrofitting, dams for power production. 
Water supply, for most ccmmun:ities, takes top pri·ority. Th.e reactivation 
of a dam site involved i:n water storage may be hlrndered' .by the town's 
demand for water. The conf I i ct of interest arises w.he.n the demand for 
drinking w.ater is high and the demand for power is high. A balance may 
be derived' by estimatfng the towns' peak water demand and ass~ignlng the 
surplus to hydropower product'! on. 

The same can be said for recreatJ:oR, flood control, irrigation and travel. 
A conf llct arises wh.en hydropower production competes for the use of 
water with the above.. RecreatIon camp owners requIre that theIr vIs I tors 
have enough access to water for fishing, swimming, boa·tlng, etc. A farmer 
requires a certain amo~;~nt of water per harvest to ensure a successful 
crop and a barge cana I requIres a certallil water I eve I to a f. I ow safe 
boafing. 

The benefits that towns, recreatiom faCil'lit'ies~, farmers and transport 
systems may derive from, smal I hydropower redevelopment however, may be 
enough of an· incentive to set aside their fears. F I ow meters can be. 
instal I ed1 upstream to measure water f I ow. A gate system by matching 
water flow to peak water demarnds can be devised which, operated manual'ly, 
can divert enough water to a mu I ti ple turb lne. system Cone for h i;gh f I ow, 
one. for low flow) to pr·oduc.e power. · 

Flood control dams, as such, which are participants ilil the Federal Flood 
'l:nsurance Program have been· excluded from power production. F load centro I 
reservoirs are usually kept almost empty of water so as to leave room in 
case of floods. Such reservoirs make poor power producers. 



V - II 

Ownership of Dams 

A key issue in ·retrofittIng sites is ownership. The ow.ner of record: 
a.) must be Jdent i fi ed for I i cens i ng and regu I atory processing; b) must 
g.ive permission .for site deve:lopment in order to proceed with the 'l•icens_. 
ing process; c) ·has all' rights to the sale and distrlbution O·f power. 
produced by that dam and therefore control:s a II' hydropower deve I opment; 
d) :has th.e ab i I i ty to se II the I and and retain the power rights and 
vice-versa. An interested developer must have the abi I ity to locate the 
"owner of record" and receive permission to retrofit the dam. 

In going through the Army Corp·s o,f Engineers' 90-day r~port, the Feder a I 
Power Commisslon''s 1976 report ar:Jd. other similar studies, one must note 
that the i r:l:format ion is based upon state .f i I es, some of wh i ch date back 
at I east 60' years in time. Dam· "owners of record" may be. recorded as 
ear I y as 1910 w:i:thout any update (there are no. forms .required to be f i I I ed 
out for the transfer of dam ownership by any erw i ronmental or techn i ca I 
regulatory agency). 

To test thIs theory, th.e Center for Reg i ooa I Techno I ogy art the Po I y-
technic Institute of New York performed· a random telephor:le survey i•n New 
York State of 75 dams using I oca~l tax accessors (at township/county I eve I), 
t·he last owner of record,. ar:1d the uti. I ity to the correspondlng service area. 

The first problem encountered was that in. many cases (about 30%> the 
local tax accessor a) dld not have the dam on the tax role or local tax 
map; or b) coul:d not determ:ine from existing .(:nformati.on who owned the 
dam. .1 n some communities 11oca I tax maps had not been constructed and in 
one case an entire county had no cen·tral ized records. 

A few companies and state agencies were unsure if they owned the dam or 
on I y the water/1 and rights aro~:Jnd .it. A paper company said that their 
rights were south of the dam, tl:le State Park Agency owned tl:le rights 
north: of the dam ar:1d the Corps of Eng:l•neers marintained the dam but did 
not own it. Uti I it i es were not quite sure of what they owned' or did not 
own. 

An und·erlying, issue to ownership and ownership rf;ghts Is that muncipal i­
tles have been given prJority iA: obtaining dam rights/licensing over 
private deve:lopers (see above, page V...;.3). The GSA, jiointly with a munic­
ipa·lity, co1:rld :bf'd for dam site rights with the assurance,that they wi II 
obtain the rights over private developers. 
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VI. ECONOMIC CONSIDERATIONS 

The economics of hydropower generation from sma I I d'ams are extreme I y com­
plex. Given high fuel costs and increased capita[ costs of alternative 
generatlng.plants, the economic feas.ibil'ity of small .hydro deve,l.opments 
may 'have become more tavorab I e. According to one gov.ernmen·t offici a I , 

I t the effects· of increasing t ue I costs and in .f I at ion are 
considered, th.e econom;fcs of hydropower development become 
more tavorab I e. For instance, i.n the New En.g I and area pI ants 
costing $1,000/KW or more are considered feasible. In certain 
areas of Alaska, such as the City of Sitka, projects with a 
cost ·of over $2,000/KW are t9und to be econani.cal because the 
atterna;tive is diesel power. 

Our discussion of economic considerations focuses on two questions: 
whether electricity generated from small hydro taci I ities is "econanically" 
usefu I; and what are the costs and t i nanc i ng problems i nvo·t.ved in such 

· developments. 

Economic U'ses of Sma II Hydro 

Municipaliti:es and industries view smatt,-sca·le hydropower as a viable 
alternative to rising uti I ity prices tor electricity andi natural gas. 
Since the dam, is in the vici.r:~ity, I ittle Is lost via the energy distribution 
system .• A perfect examp:le would :be the proposed Potsdam, New. York site 
(I ocated in St. Lawrence County where 15.07 percent of the poptJI:at ion Is 
below the poverty I ine2) where 1000 KW would provide power tor the town's 
water Ht.tration plant, police station and' the 'hockey rink. Notice that 
the power from this dam, I ike most small d•ams, is not enough to make a 
town entirely "utiHty free" and many therefore questi:on the rationale 
behlnd. irwesting in the, small-scale market. 

Two facts should be consid'ered here. First, "a mere 4 percent of delivered 
en~rgy, repres~nts ill I ~ ght i ng~ e I ectron i cs, te I ecommun I cations •••. 
whtch now requ1re electricity". Second, over half the energy used· 1n 
the United States is required tor home/business hot water heating. These 
facts I ead to two poss·i·b I e object i or:~s agaInst d'eve I oping sma I 1-sca I e 
hydropower. First, since the direct electrlcal r:-equlrements are so small, 
it is not increased e I ectr i ca I production ( centra:li zed or decentra I ized) 
that is needed :but an increase in f.ossi t· tue'l s or a I ternat ive "soft" 
technologies which lend themselves to direct uti I ization for heating and 
mechanical motior:1 (cars>. Second, since the electrical requlrements are 
so sma I '11 , the status quo, centra I i zed uti I it i es 1 shou I d remain as the 
power dlstributors. 

To answer the second part first 1 as mentioned in Section V on uti I i ty 
attltudes (see page V-1), the use of electrical distribution grids costs 
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both e I ectr i cIty and money: 

Worse, at I e.ast h.a I f the energy growth never reaches the 
consumer because it :is I ost ear I i er in e I a borate conver­
s Ions in an i ncreas f, ng I y i m.ef He i ent f tle:l! chain dan i na:ted 
by e I ectr i cIty generation (which' wastes about 2/3 of the 
f ue I ) and coa I conversion ( wh j;ch wastes about I /3) • 4 

By using; decentra.l ized power via hydroelectricity, fuel can be saved for 
d i r:-ect home heating need:s as. we I I as for use in, cars. 

As for the fact that l;lydroe l:ectr i city cannot be used for home heating and 
fue,l. for cars, there is now a poss i'b 1·1, i ty of e I ectro I i zing the water that 
rt:ms through the dam. One of the products that is derived, naturad 
hydrogen, can be used for home l;leating, by addi'ng f;t to· the existing gas 
I i nes of the towr:~shi p, and mechan i ca I mot'! on, by combining the hydrogen 
with wood to produce methanol which can be burned in cars. Excess 'hydrogen 
can be stored i.rn. 200 KW fuel ceJis, which Brookhaven National Laboratory 
and. General Electric expect to be perfected by 1980'-1981 •. Therefore, 
decentra I i zed use of smal J-sca I e hydropower dams ~can: be beneficial in 
meeting electrical, heating, and mechanical needs of a town and/ or 
industry. 

The other argument, wh i'ch is the main argument against small-scale 
hydropo.wer deve I opment (or any other a I ternat i ve techno I ogy > is: are 
there cheaper and easier ways to prod:uce or save energy than the 
aforementioned system? 

Obv i;ous I y conservation, instead of creating new energy sour-ces, saves 
existing fossi I fuels for future use: 

The capital sav,ings of conservation are particularly impres­
sive ••• investments needed to save the equ I va·l ent of an extra 
barrel of o i I per day are often zero to $3,500, genera I I y un.der 
$8,000, and at most about $25,000· -- far Tess t~an the amounts 
needed to increase most kinds of energ.y supp I y. · 

Yet the necessity to deve I op new energy sup p I i es is st i I I present • In 
terms o,f priorities, both energy conservation (for .near term savings> and 
new energy supplies (for long term needs) are necessary in order to create 
a ba I anced ener:-gy pI an,. 

Smal I scale hydropower is a renewable soft technology which lends itself 
to q~ick instal~atlon and minima1 environmental effects. ~n a decentralized 
system it c·an provide el ect·r i city, and heat (vi a hydrogen in r:~atura I gas 
I ines), yet it cannot be heavily rei led upon in a centralized power 
system. ·1 t car:1 provide cheap energy as we I I as mix with other a I tern ate 
technologf.es (wind pump storage, sol.ar col lectors, co:-generation) to form 
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an. independ·ent energy system, since it may not provide enough energy of 
its own to. make a community "energy free." 

The case for small-scal·e hydropower is this: mixed with other technologies 
to form "energy systems" wll I bring its greatest utility while total 
,:-eli a.nce on decen:liral i zed sma I 1-scail•e hydropower may or may not be enough. 
for a local community or industry. In either case though, precious fossi I 
fuels wil·l be repl.aced by relilewabl·e energy sources. 

Cost and FInane I ng of Smal I Hydro 

Th.e econan i c feas i b i I i ty of sma.l I sea I e hydropower :is I ike other i ndepend­
ent energy systems, very site dependent. However, there are some genera:! 
considerations that must be addressed before a site-specific econcmic 
ana I ys is Is mad.e. Work previous I y comp I eted In this f I eil'd' has generated 
a range of costs depend:i.ng oh capacity and h.ead height CSee Table Vl~-1>. 
ihey have shown that the installed costs of sma I' I hydro sites range from 
a high of $2000/KW d'own to $1300/KW. The smaller si,te wlth a lower head 
is accompan led by higher i nsta II at'i on costs. The cost per KW drops as 
the size and head height increase. 

Small scale hydropower sites have been notably abselilt from plans for 
construction of h¥dropower capability. The reasons are simple: the cost 
of constructing a dam. is so high that the add i tiona:l, costs of construction 
of the power house and instal I i ng the generator-turbine make· such an 
undertaking uneconomicaL Tlilis section, following current Federal and 
State interest in sma I I hydropower, is concentrating excl u.s ive I y on 
exi:sting, dams in reasonably good condi'tlon. A.ll projected costs are 
based on this assumption. 

A sma I I number of prlivate deve I opers have a I ready started to ~move into 
this field. It has become qu:ickly apparent .what the Hnancial constraints 
are go,ii ng to be. The up- front costs are s i ngu I ar I y the. most d I f:f i cuI t 
prob I em. Each hydropower slte needs th.e fo I I ow·i ng i terns before construction 
can begin: 

I) Pre-feas:iib;fllty study and conceptualization of project: 
$3-5,000; 

2) Full feasibi I ity study with· some pre-construction planning, 
drawin.gs and; env·i·ronmental impact statemen.t: $20-30,000; 

3) App.lication to the Federal Energy Regulatory Commission 
(unknown cost). 

These three steps represent an investment of money that may or may not be 
returned. Should there be a negative finding at ~ny of the steps~ the 
money spent w1i II be consi;dered "lost." As a result of this,. all' prospective 
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TABLE VI-1 

DISCHARGE AT 25% DURATION IN CFS 

DRAINAGE AREA Iff SQUARE MILES 

TYPICAL INSTALLED CAPACITY AND MINIMUM EN-ERGY C_OST 
-- Ft)R SMALL HYDRo PLANTS AT EXISTING DAMS 

NORTHEASTERN UNITED STATE-S 

(REVISED APRil. 19781 

1/ Rated Installed Capacity 
for 2cfs/squore mile. 

2/ Annuol Energy equivalent to 
roted copoclty for 4000 hours. 
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developers have an i:mmediate risky up-front investment. Money for such 
costs ls the most difficult to get and clear'ly would be difficult to pay 
back. 

S:hould a site prove technically feas.ible, economically attract 1ive, and 
a customer or a use for the power confirmed, then money for venture 
cap i ta.t becomes more read i I y ava i I ab I e~ The monies ava i I ab I e i.n the 
future Nat·i on a 1: Energ,y Act ref I ect th· i s fact. 

The Act provi·des for $10 mill ion ,per year for three years in up-front 
money to do teas ib;J I I ty stud'i es and II cer:~s i ng app I i cat' ion. Such. monies 
w.i I I be considered a forg i veab I e I oan shou I d the site prove to be 
unfeasible. l.n addition, the Energy Act provides for $100 mi II ion per 
year for 3 years to be used for actual construction. 

Municipalities and public power agencies have access to "cheap money" via 
municipal bond:s or industrial development bonds. Private utll ities and 
private developers must go to the normal money markets to seek venture 
capital • These private interests have found sma I I sea I e hydropower 
redeve I opment to be most d iff i· cu It to just i. fy econom i ca I ly. Their spec i a I 
demands for return on investment make for stringent criteria that is not 
faced by pub I i c agencies. 

CSA a•nd I oca I commun,Jty deveJopment agencies may very we•li I have a d i st.Jnct 
advantage in t·he· red eve I opment of sma II sea I e hyd:ropower with their access 
to speci a I funds.. The red eve I opment of hydropower sites is no respecter 
of wealth or social status. If a site Is attractive to· a high income 
developer, it may be even more attractive to l:ow-income c.ommuniti>es. 

At this time all private development of small hydropower sites is intimately. 
tied to economi:c development. That is to say, a site w·ill be dedi·cated 
to a specific user of the power. To red eve I op a si'te mere I y to se I I 
power to a local uti llty ls the least effective use of such a site and least 
econom i cat: I y attractive. A site, to be attractive, shou I d be used as a 
source of power tor a new or expanded industry. Such an industry would 
ha·ve the addltional benefit of being able to prov.ide new jobs. Should 
CSA become ·i n:vo I ved, it couil d t:Jse a site to spec it i ca I l'y estab I ish a 
minority or sma I I bus I ness. Such organizations wou.l d be tied to the 
needs of t.he nearby I ow- i n.come .community. 

Generalized statements about the teasl.bil ity of smal I hydro sites nation­
wide are impossible as each site offers distinct opportunities and 
pro b. I ems. However, sma'l I IPr i vate en,treprenel:Jrs have a I' ready made attempts 
to redevelop. small sites. They are finding them attractive. Low-income 
organizations should find these sites even more attractive. 
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V l I • COMMUN I TY S ERV ICES ADM I N I STRATI ON 1 S PROGRAM OPT I ONS 

Havi.ng bui It a mas.sive industrial system on a plentiful supply of 
i nexpens lve fue I , th.e U171 i ted States has been forced by recent econan i c 
and: poI it i ca·ll even*s to search for a I ternat i ves to increasing I y expensive 
fossil fuels. Much attentio.n has been focused on alternative sources of 
energy which are renewaMe: the sun., the wind', and water.. A II seem to 
be .non-polluting, environmer:~ta;l· ly safe and infi11itely abuli!dant. 

Using water power to produce energy from sma 1: I dams, however, has a 
distinct advantage: the technology has beer:1 developed al!ld the dams 
a.lready exist throughoCJt the country. Economica 11:1y., prodi!Jcing electricity 
from hydropower may now be competitive with other SOI!Jrces of energy, such 
as foss i I fuels and nt:Jcl ear power pI ants, in some areas O·f the country. 

The Fed era I government recognIzes th;i s fact and has begun numerous progr.ams 
to encourage development of the many smal I dams that could be used to 
produce hydroe·l ectr i c power. These programs, however, are not targeted 
to that strata of society who stand to suffer tt:le most from ir:lcreased 
fue I and. e:l ectr i city prices·: I ow-income peop I e. This .report has 
I I lustrated that despite some ir:lstitutional and economic Impediments, 
generating e I ectr i city fran sma I I sca;l e hydropower pI ants is a vi ab I e 
a l:terna:t i ve. If it is indeed econom,fica I I y feas i b I e, ther:l there shou I d be 
an even greater incentive to use it to a I I ev i ate the economic strain or:l 
I ow,... income communi t i•es. 

The Community Serv :ices AdmIn i strat'i:on· has a mandate to "take ••• 
appropriate action necessary to insure that the ef fe.cts of the energy 
crisis on I ow- i ncane persons, the elder I y, and the near poor ar·e taken 
'into account :in the formulation and administratIon of programs reI a ted to 
the energy crisis" CComm~:~riity Services Act of 1974, Section 222(.a) 12). 
Small-scale hydropower is clearly a source of energy which should be 
exp I ored i n terms of programs for the poor. 

'Based' on the find:ings ·Of this report, program options tor CSA relating to 
small-scale hydropower fall i'n·to two basic categories: support for 
ongoing programs and CSA action items. 

Support for Ongo'ing Programs 

(I) As noted above in Sec't i1on' I I I (pages I Il-l to 111-4), there has been 
much ac-tivity in Congress to promo'te 'the development of smal !~scale 
hydropower. The President's. Nat ion a I Energy PI an contains provisions for 
I oan programs as w.e I ~I as regu I atory reform. 

11" is recommended 'that CSA support Congress ion a I 
initiatives on loan programs and regulatory reform. 
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Although wording tn the legislation does gfve some preference to 
mun I c I pa II N es and sma I I pr i vate deve I opers, I ow-income commun it i es are 
not spec'ifica·lly .mentior:~ed. Therefore, opportunity exists for CSA to 
insert such l'ang:uage lr:~ future I eg i slat I on not on I y tor .J,oan programs 
but for Department of Energy authorizations as wei I. 

It is .recommended that CSA estab I ish con.tacts with 
appropriate Congress i ona;J comml ttees to insure that 
future programs in sma I :Jr hydro deve I opment are tar­
geted to I ow-:t:ncome communities. 

(2) As in a:l!l of Fe.deral pol:i,cymaklng, a de·flnable coterie of "insiders'" 
exists throughot:Jt the government form•i ng an In forma I sma'l: I hydro interagency 
grot:Jp. In order for CSA to effective·ly influence Federal policy with 
regard to smal I hydro development, it is essential to become a part of 
this group. 

It is recommended that CSA support the creation of a 
forma I interagency group and act~i ve I y partlc I pate in 
it to promote cooperation w·ith, and' coordination· of, 
the various Federal smal I hydro programs. 

(3) Sect ion V of tn l.s report reviewed the regu·l atory and i nst I tut ion a I 
barriers. to sma I I hydro deve I opment. A I though the F edera I Energy Regu I atory 
Commission has takerr steps to streamline this process by issuing a "short 
form" tor small hydro I icense appl icatlons, much more needs to be done. 

:rt is recommended that CSA support PERC attempts to 
sImp I i fy Tiicens lng procedures beyond the present short 
form for smal I hydro sites of less than 1,500 KW capacity. 

Because of a pletl:tora of exlst'ing legislation whicl:l causes interm:inable 
delays ir:~, the licensing process,, Congressional: action may be requked to 
exempt small hydro developers from certa'i'n regulatory provisions.· 

CSA cam directly promote the development of small' hydropower for low­
income communiti.es in several ways. 

(I) There is a definite need for an information program to. inform low­
income communities that options to. h·igh-cost electricity from central 
gri•ds do exist. By catalyzing action at the local level, CSA can great·J,y 
contrlbu.te to the gr.ow'ing support for alternative, renewable. sources of 
energy. 

It is recommer:~ded that CSA set up an information program 
to Inform low-income communities, through Community Actl.on 
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Agenc i·es, o,f Federal I y-supported programs on sma I I hydro 
and. encourage th·em to participate in such programs. 

(2) The ·"up-front" cos·ts of feasibi:l ity stud:ies and· I icense. ap.plic·atiron 
are the most risky and most dlfflcua to finance. The Department of 
Energy recent I y awarded 56 grants for feas I b i I i ty studies of smal. I hydro 
sites. The next stage of DOE's. program is to a.ward money for d.emonstrat ion 
projects. S i nee teas i b i I :Fty sti!Jd'i es .must precede app I i cat i;ons for demon­
stration proJects, there Js a need for support for sud:J studies prior to 
ap p I i cat ion to DOE by for any I ow- i ncome commun i ty. 

il t is recommended that CSA f i nanc i a I l;y support teas i b i I' i ty 
studies for those low-inccme ccmmunities which are respond­
Lng to Federal programs. 

(3) As an alternative to s:upporting low-inccme communi:ties responding to 
other Federal programs, CSA could: consider the option of directly promoting 
the deve.lopment of smal 'I scale hydropower. Municipalities and pu.bl ic 
power agencies have access to "cheap money" via mi!Jnicipal bonds or indus­
tr i at deve I opment bonds f.or f i nanc i ng: sma I I lilyd:ro deve:l·opmen,t. CSA and 
local; commun:ity develo,pment agencies may ve.ry well have a distinct advan­
tage in the redeve l•opment of sma I I sea I e hydropower with their access to 
specJal funds.-- perh·aps to establi:sh a minority or sma:ll business. Such 
devetopment would not only supply cmeap power, b~:~t could create jobs as 
well. 

It is recommended that CSA consider developing a program 
to fund, perhaps in conjunction with the Department of 
Housing and Urban Development C'HUD) and the Department 
of Commerce 1 s Econom:i c Deve I opmen t Ad m I ·n i strati on, sma I I 
hydropower ,pI ants i r:1 I ow- i nccme commun it i es. 



Appendix A 

Appendix 8 

Appendix C 

Appendix D-

Appendix E 

Appendix F-

Appendix G 

1 ... 

Appendix H 

APPENDICES 

Defin~tions- Hydroelectric Power 

Technical Data 
State-of-the-Art 
Explanation of Turbine Technology 
List of Turbine Manufacturers 

Office o~ Economic Opportunity, 
Information Center, Community 
Profile Data Sources 

Governors' Replies 

Department of Energy Feasibi 11ty Awards 

Partial list of Groups to Asstst 
In Assessing Envlronmental Impact 

Federal Energy Regulatory Commission 
"Short Form" 

Insurance Company Responses 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

APPENDIX A 

DE F I NIT IONS - HYDROELECTRIC POWER 

An aux i I i ary unit is a re·l at i ve I y sma I I unit operated by water 
power to provIde e I ectr i c service for stat J1on use and norma I I y 
is not connected to the system load. 

A bulb turbin.e unit consists of an axial flow turbine connected 
to a generator which is pl.aced In a bulb-shaped watertight steel 
housing located in the center of an enlarged water passage. 

A conventlonal hydroelectric ptant Is one in which ~I I of the 
power Is produced from natural streamflow as regulated by 
avai la.ble storage. 

A corwenti'ona I unit Is one t.hat operates on I y as a turbine­
generator. 

Dependable capacity is the load-carrying ability of a station or 
syst~m under adverse conditions for the time lnterva~ and period 
specified when related to the characteristics of the load to be 
supp I ied. 

Head Is a meast:.~re of potent i a:l· energy of a f I u i d. Gross head Is 
the amount offal I, in feet, of the river developed for power. 
Net or effective head equa Is the gross head ml nus energy losses 
sustained ir:1 bringing water to the generating equipment. 

A hydroelectric plant i.s an electric power plant In which the 
turbine-generator units are driven by falling water. 

An Industrial plant is an industry ... owned plant that generates 
e I ectr i clty pr imar i I y for use by the owner. 

Installed capacity Is the total rated capacity of the main· gen­
erating units as shown by the nameplates for developed projects 
or as the planned nameplate capacity for undeveloped projects. 

Peaking capacIty Is generatIng equ I· pment norma I I y operated~ on I y 
d·uringthe hours of highest dally, weekly, or seasonal loads. 

Penstock is a ·pipe or conduit conveying water to the turbine from 
a source at some elevation above the turbine.. 
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Plant factor is the ratro of the average load on the plant 
for the period of time cons ide red to the ag.gregate ratIng 
of a I I the generating equipment I nsta I I ed in the pI ant. 

A pumped ·storage hydroelectric plant Is one in which power 
:f's produced during peak load per I ods by using water pre­
viously pumped from a lower reservoir to an upper reservoir 
during off-peak periods. There are two major categories of 
pumped storage projects: 

(I) Pure developments produce power only from water that 
has previously beer:~ pumped to an upper reservoir; 

(2) Combined developments uti I lze both pumped water and 
natural streamflow for the production of power. 

A reregulating reservoir is a reservoir used for the purpose of 
regulating the outflow of water discharged from an upstream power 
reservoir. 

A tubular-turbine unit consists of an axial flow turbine connected 
to a generator which Is I ocated outside the water pas·sageway where 
i~ is fully accessible. 

A uti'l:ity plant is any privately, publicly, or cooperatively owned 
plant that generates electricity for sale. 
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APPENDIX B 

TECHNICAL DATA 

State-.of-the ... Art: Sma I I Hydro Techno I ogy 

Explanation of Turb,i ne Technology 

Ltst of Turblne Manufacturers 



STATE-OF-THE-ART 

A basic question concerning the technology of low-head hydro is the 

differentiation betweem small and large low-head hydroelectric power 

projects. Moderm technology is avai table in the United States as wei I 

as abroad to provide .satisfactory low-head turbines of any capacity 

needed. The demand for such eqL:Jipment has been very I imited in the 

United States due to past econanlc condltioms. With the chaRged market 

conditions, manufactur.ers are ab I e to immediately meet the demand. There 

does not appear to be a substantial need for R&D funds for the purpose 

of Improving low-head turbine designs. 

While current techno·liogy provides an adequate immediate technological 

base for I ow-head· hydro deve I opment, innovatIve techno I ogy shou I d be 

encouraged and researched. It appears that the problem basically Is 

economic versus uneconomic low-head hydro. A key factor in Improving 

economy can be in standardizations. It is estlmated that the overal I 

cost of low-head hydro site development both with and without existing 

dams cou l·d be reduced by 10% to 20% If equIpment aAd c lv i I construct ion 

were standardized. The saving woul.d come from pre-developed dimensions 

simplifying such construction Items and removing detailing. Among 

structures that should be studied for standardization are the I) founda­

tIon wa I Is; 2) concrete embedment of eq u'i pment; 3) Intake shape, gates, 

holst, motor, and controls; 4) draft tube shape and closure bulkhead;. and 
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5) spi I lway crest, gates, piers, hoists,· and control. Other items 

ur~doubted I y can be added to the list durIng i nl t ial p Ianni ng 

of the standardization studies. 

The basis for standardization begins with the hydraulic turbine. Fund-

1ng to expedite turbine star:~dardizatlon can provide a poter~tlal ty In­

creasing benefit in the associated equipment and civi I structures. 

The immediate need amd Indicated demand are for units suitable for heads 

up to approximate,Jy ISM (58 feet). Such uniits must be im reasonable 

physical size and design head Increments to provide a suitable range of 

capacities. 

Having standardized the turbine, the generator and auxiliaries, elec­

trlcal systems and accompanying containment structures can then also 

be in modu I ar increments. Th.e standard·! zat ion of the dv II structures 

would apply above the basic foumdation sub-structure. The foregoing 

l.n effect will provide package plants, both small scale and targer 

scale. 

Automatic control and monitoring systems are available and must be 

utilized. The complexity and cost of the controls can be reduced 

If the plant i.s part of a large system. In smaller systems more 

el:aborate measures are necessary for voltage and frequemcy control. 

As with turbine standardization, funding could serve to accelerate 

standardization of other plant components • 

. · 



EXPLANATION OF TURBINE TECHNOLOGY 

Francis Type Turbine 

T.he Francis type turbine proved to be the most enduring of the early designs, 

remaining today sensibly as it was first developed. In this turbine, the flow 

pattern approaches radially inward, normal to the shaft axis of rotation; it passes 

through the guide vanes., reaches the runner vanes, is then turned downwarC: through 

the vanes by the runner hub. If the discharge edge of the runner vanes is curved 

bade.. :.:.n a "spoon" type fashion, the flow tends to exit with both axial and radia.1 

components, and this is called mixed-flow. Otherwise the discharge is predominantly 

axial. 

The first turbine of this type with the inlet guide van·~s outside the runno=r, 

appears to have been patented by Samul!l Dowd in 1831:l (U.S.) (see figure 25). 

,1.'1. ,. . , 
~. .~ 

F1·: ''."";7_--'' ~: .. ·.· . .-



Impulse Turbine 

In the impulse turbine, the flow is not delivered to the runner with pressure, 

but rather only with velocity. This is. provided for by delivering the flow under 

pressure to a discharge nozzle(s), and then allowing the flow to discharge into 

the open air and through a gap before it strikes the runner vanes. thus kinetic, 

rather than pressure, energ)' is the mode of delivery to the runner in the impulse 

wheel. 

Since the reaction turbine works under pressure, the buckets should always re­

main full of water - to this end, inflow should occur continuously around the entire 

periphery .of the wheel. If it does not, velocity and pressure gradien.ts will not 

be uniform, and decrease in efficiency results. In the impulse wheel, however, in­

flow may take place continuously and uniformly around the entire circumference of 

the wheel or, more commonly, only at part o·f the periphery., without loss of efficiency. 

Turbine design and usage has now reached the point where impulse types are only 

optimal, in the large sizes, at heads say over 800 ft. In the small sizes, this head 

range for optima] benefit may decrease appreciably. Historically, however, no such 

delineation was naturally obvious until perhaps the end of the 19th century. This 

evolution may be of interest. 

Impulse wheel design evolved in two directi<,ns simultaneously. I:n the U.S. 

the tangetial type with split buckets was developed; the high heads utilized for 

hydraulic mining of gold in the Califortri "' gold rush provided a natural environment 

for this development. This type has become known as the Pelton wheel, after Lester 

Pelton's commercialization of the design. 

In Europe, the Haenel, Zuppinger and Schwankrug designs were developed, as 

well as the better known and widely utilized Girard turbine. These turbines were 

either axial or radial flow type, rather than tangetial, and they were (except for 

the Sc~wankrug) adaptable to either partial o.r full flow admission. 
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Double Impulse Water Turbine 

In 1903 the eminent Australian engineer Michell secured a British patent for 

his radial flow, double impulse wa·ter turbine. Michell was a mathematically sophis­

ticated engineer (who also invented the Michell-Kingsbury thrust bearing and the 

swashplate engine) and presented the turbine in analytic ·,detail. Little is known, 

apparently, about the turbine until 1917, to•hen Prof. Donat Banki (Budapest) secured 

German pa.tents on an identical design, accompanying this with a rigorous treatment 

of the theoretical background. Banki, who died in 1923, sold the design rights to 

the Ganz-Mavag turbine company. This concern gradually improved the design, parti­

cularly in terms of through-flow capacity; by 1946, when they discontinued product­

ion, several thousand had been produced. 

The Ossberger has been virtually unchanged for the last twenty years apart 

from an escalation in the size of units to exploit large volume, low head sites. 

The turbine now looks like this: 
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Cross Flow Turbine 

The cros•s flow turbine is a rather. unique ty.pe of machine. It dates back to 

the turn of the century, thousand:~ have been produced, and it has been installed 

all over thw world. Yet there is still no definitive corpus of information on the 

design. This is perhaps due to the efforts of Ossberger Turbinen-Fabrik to keep 

their design advances very closely held. 

It can not be denied, moreover, that the turbine is perfectly suitable fo·r 

low head application. At the moment .such application appears to be quite expensive 

relative to other types of turbines. However; if more were known about the stresses, 

and economics of construction we·re possible, along with more compe·tition in its manu­

facture, it is possible that this turbine may be quite competitive. Certainly the 

economics of operation and maintenance weigh heavily in its favor. 

The cross flow turbille also bears further co!isideration in view of the fact 

that so many old sites were installed as horizontal shaft machines, and it is not 

unthinkable that this type of unit would retrofit with the minimum of reconstruction. 

A great deal more needs to be known abou':: the economics of this design, anc 

doubtless representative installations will soon be made that can compare the cross 

flow with more stand•ard types of equipment. 



Inward Francis Runners 

In the autumn of 1903, Victor Kaplau, a young Austr:.Hr-. mechanical engineer, 

assumed the position of designer at the German Technical University at Brno. He 

presently began work on improving the speed and capacity of inward Francis runners. 

His approach was both analytic and experimental, since he was afforded the opportu-

nity to establish a research laboratory for turbine tes·ting. 

The ques;t for higher speeds led to the development of a Francis runner with 

only four blades., the outer ends of which resembled an axial runner. He therefore 

next designed an axial flow runner wi,th a small number of blades v:ithout, however, 

discarding the runner band; this wheel achieved an unprecedented specific speed of 

202. This speed was t\vice as high as any previously known, and it was done without 

sensible sacrifi.c:1.0; of efficiency. The discharge capacity was appreciably higher as 

well. 

Further studies then led to the conclusion that for part-discharge, this f~xed 

propeller arrangement suffe-red drastic efficiency losses. Kaplan next made his famous 

observation that the required flatter blade angle could simply be achieved in the 

same machine by making the propeller of variable pitch. It was further discovered 

that it was not necessary to also guide the flow closely between stationary guide 

vanes., movab!:te guide vanes, and runner. There thus existed a bladeless space b~-

tween the guide vane ends and the runner; the next step was to do away with the runner 

band, lowering resistance even further. 

Evidently Kaplan then consolidated his achievements with patent applications in 

the following order: 

1. 

2. 

Changeover from the Francis to the axial runner, 
11 December 1912, in Austria. 

' Adjustable runner blades, 7 August 1913. 
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3. Adoption of a bladeless space between radial distributor and 
axial runner, 16 September 1913. 

4. Making the blad.e length shorter than the blade spac.ing, i.e. a 
runner avoiding the cell-shaped space, 9 October 1913. 

5. Elbow draft tube with a sharply bent outer contour but a gently 
rounded inner contour. 

·Many turbine manufacturers were deeply impressed with Kaplan's achievement. 

At the same time, however, Kaplan remained very secretive about his design, parti-

cularly the fac.t and the method of adjustable blading. He also was as·king substan-

tial amounts fo.r his. design, and the result was that most m;:~nufacturers considered 

the risk too high to accep.t. Then in 1914 the war broke out, limiting civilian 

manufacturing activity. And when tl1e patents. were finally disclosed, Kaplan was 

faced with many suits based on counterclaims and priority. 

l:;c; .. ';U7.-0rit,;jlaH! t!ra·wi:~;.: ,;, t."•-,ll.il:ll.yiu,; .ill.~o.•.i·(·~·~"-t~:" 
~ ,. J\u:)Anr. 'ti i"•~c,;.L .. 
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STRAIGHT FLOW HQ,RIZ<nNTAL TURBINES 

Not long after Kaplan's invention, an American engineer 

Leroy F. Harza patanted (1919) a horizontal adjustable blade 

propeller unit, with the unusual feature of the gcnera.tor 

rotor constructed integrally on the periphery of the turbine 

rotor. The original patent drawing is given below: 

'. 
~·' , .. 

\ 
\ 
' 

\ 

/ 

This design incorporated many hydraulic and structural 

advantages. c·ompared to a vertical unit, the overall length of 

the water passageways was reduced; the inlet and outlet quarter 

turns were done away w.ith; the minimum center distance at which 

·multiple units could be installed was reduced. There also 

results a large natural iJaertia which helps to ensure stabl.e 

running, while at the same time doing a\•Jay with a drive shaft. 
" 

These advantages are, however, balanced by problems 

connecte~ with bearings; seals to keep the submerged generator 
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watertight; and ability to incorporate adjustable runner 

blading into the de~ign. 

During the years 1937-19'51, Escher Wyss installed 

som·e 73 rim generator type units. The installations tool-: 

place in 14 power stations, over a head range of only 

~.0 to 9.2 m. The runner diameters were small, and varied 

·only slightly in size: 19·50-2100 mm. Outputs were f:-OJ;I 

1~000 to 1,900 KW. 

· An il.lustration of one of these units is eiven bel.ow: 

I'. o.o~ ,•,o•,•, '""I 10.,11 

• ; itJ ,, :;.~ .... • :.~· l'j'l • I, •••. 1-;! ,: 'I f·;J!•i:··~ r,t,:rn.\1 ti:a ,:r 11·•' 110:0 

' . fUioncr tl•··.i!_;!1r!l .H f,I':Jilo'l •i••9 ,.f t;•'I\CioiH.tr. : .'!'. ··· ·;·!•lo- • 1 -· 1 ·· ; 

.1-;. ;,.~;at\.!'~ t:~.-: .,r._:·:•.!·· :.I .. ,., l··•'o;. ttw.tH'?f , •. to: .. ,:; ··: .·; ~· •.. • 

(.-~.: q._•PI, o1•·· · ...... ,, ·.·:."'··I ·--~:•··r;. c;.t.1 (';I' t:.·~~ ~· •. o!o·:::.ll ,,.,,, 

,-., ''J'•t:1 ''''!.~ • !•roJnl ,u, :- •.. _;:Jr,.:.o:-. '·""PI)' t•:• -~:!;•;:.: ··~4 I~" ~; 'f" 

·• ,):'"••·~. 



In 1953 three Straight Flow turbines vJcre. installed on the 

Kcra river with the follm·J.i.ng charactcl·i::.;t.i.cs (6): 

Fi~. 10 

.· 

Output 6.3 

I! cad 10.5 

Sp0.cd J/.5 

Runner dL.lHo0ter 3300 

:;,_·•:1i•~nlh:c'll::.h th,.: ()rL!!· :,.J!·.!,,;i 
~;(,a.i;)ll j:·lul'•' iiiJ::iJ·~•;S t!~:,- .. ;;J) 

' 

=-~··l per Uli.i.t 

m 

:cp:n 

!;:.m 



The Tube Typ·'. Turbine 

Harza's concept of the horizontal, straight-through rim generator unit was 

patentt•d in 1919. Then in 1923, the French firm of Neyrpic put forth a proposal 

fox the Aswan Dam machines in which the flow, while not quite straight-through, only 

deviated by about 45 The turbine of course was a propeller type, either with or 

without double regulation; and the generator would have been placed above the water 

passageways in a separate enclosure, via a ra·ther lengthy shaft. These designs were 

not accepted by the Egyptians, so the units were no.t produced. The arrangement, how-

ever, has been accepted as a standard type, and is now known as the tube type turbine. 

Apparently Cayere of Neyrpic did not apply for patents, since in 1930 a Gernan, 

Kuhne was grant.ed a patent for the so-called tube design. The design seems nex.t to 

have bet=:n exploited by Allis-Chalmers. In 1938 they installed 3 units of 3,450 HP 

each under 23' head in 'l'raico, Brazil. Since that time, A-C has madr: a number of 

tube ins.tallations: they are given below: 

YEAR 

1938 
1951 
1962 
1963 
1964 
1965 
1965 
1965 
1967 
.1972 
1974 

OWNER LOCATION II UNITS 

Sao Paolo Tramway Traico, Brazil 3 
Wisc./Mich. Power Co. Lower Paint 1 
Consolidated Papers, Lower Stevens Pt.l 
Imperial Irrig. Dist. Turnip Check, CAl 
Oril1ia Lt. & Power Swift Rapids, ONT 2 
City of Norwich, Conn. -same- 1 
US Corp of Eng. Ozark Lock and Dam 5 
Quebec Hydro Caudiere II, Canada 1 
US Corp of Eng. Webbers Falls, Okla. 3 
Northern States Power Conell, WI. 3 
Great Northern Pape·r Dolby, ME. 2 

HEAD 

23' 
20' 
22' 
16.5 
47 
15.5 
32.3 
38 
26.5 
36 
48 

RPM 

150 
514 
150 
218 
277 
129 

60 
100 

60 
100 
212 

UNIT HI-' 

3450 
155 

2800 
570 

3500 
1999 
33800 
14000 
30900 
13900 

5680 
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STEVENS POINT 
Consolidated Papers, Inc., Wisconsin 
2800 hp - 22 ft. hd. 

Modern low·l•ead TUBE turbine utilizes existing flume and 
boosts cP.pacity. In June, 1962, Consolidated Papers, Inc., 
Wiscol7lsin Rapids, Wisconsin, awarded the York Plant of 
Allis-Ch<:l::ners a contract to build the first r:nodern low-head, 
horizontJI, adjustable-bl?.de TUBE turbine for their Wiscon­
sin River Di;Jlsion. This contract was the cu!minatior;a of 
several ycC1rs of effort on the part of Allis-Chalmers per­
sonnel to prepare a. ccmplete study and proposal defining 
the new fc.w-head TUBE turbine and to adapt it to the most 
suitable location. 

Figmcs 5 and 6 illustrate the arrcn3ernent of the 
TUBE turbine at the end of the pulp rnill. 

Nine horizontal, coutle-runncr units with draft chests 
are in operation at this plant. Four similar, but smaller, 
units 'h.a·j been discontinued many years aso. t>/ost of tl:le 
existing uni!s ?rr,p!oy synchronous motors di1 t:CHJ' cunne:cted 
either !:[;~·-·.·om the lUI bit<(;s · r-nd w::·cd ;;rin.~ers, or to the 
end cf U;;c :;rinder sh.:;:'t. T:· .. >e motors can provide ~ddic 

·~;~:.;_ -~ '.~ ,{~~~~:~:;.~ 
. .j 

Fig. 5- -· !=rcss sectir:n d ,-:;c.-.·a: t:ouse. 

tiona! power to the hydraulic turbines, drive the pulp 
gri:lders, or act as generators. The existing flumes at this 
plant had unit capacities ranging from 530 to 850 horse­
power, under a head of 21 ft. Discharges ranged from 250 
to 470 cfs. lihe TUBE turbine unit is capable of developing 
2800 hp under 22 ft. head -- more thar:l· three times the 
capacity of similar adjacent flumes. 

Based en available river flow-duration data, the Wis­
consin -River Division Plant was developed for average flows 
available at lcr.tst 42% of the time. If there st-,ould be a 
reduction in grour.d wood requirements, water would be 
wasted. The addition of the 1800 KW TUBE turbine in~ 

creases water use capability and provides the nP.eded 
flexibility In plant operation. 

u~(:S ccom~;nical inlet y;-,fve. A specially dcsiGnt:d p.:;ten~ed 
inlet val-.c (sho·.vn in Fig. 7) is crr;;nged to proJide a strcam­
lin•!d approach to the turbine. It also provides r-osithte 
closure, even under loss of operating prtssure. The ceo- ( 
nomlcal valve opecs and closes under fuil unbalanced h·.:ad 
and flow conditions via 1-.ydr::Julic operating pistons centtally 
located upstream in the int.:Jke pier. 

A high-prcss~;e oil system provides a r:liablc, eco­
n·.:-mical, ar.d ~ornpact po·.o.,;cr source. The same system c3n 
be used for operating both inlet valve and runner blades . 

Fig. 7 --- ln!d v;J!ve,. open position. 

.. , 
' 
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OZARK LOCI< AND DAM 
Corps of Engin8crs, U. S. Arrr!'J, Ar~:<::!"!S<.:s 

33,80~ hp- 32.3 ft. hd.. 

World's large-;t TUllE turb.i11es. In l%5,. AIHs-ChaJmers 
was av.·arded a TUBE turblr.c contr;:~ct for the Ozark Lock 
and Dam Project (Fig. 8). Thi~ contrc~t inc!uJ:.;d five large 
TUBE turbines with ge.;;r typ:; S~''!~.:! incru1s-:-r.:;. Ea-:h u:-.:t, 
rated 20 MW, h2S radi<!l v:lckct g~.t-·:; CO(Jrdin<!~2d y;;th ad­
jljstable runner b13dcs. The tn:meduus physical size: of 
these units (over 26 ft. runner d!~.) ciassifies thcrn with 
the largest Ka;:::lan type turbines e:::.;r b<rilt c:md ma~;r:s thcr:n 
the large:;t TUDF turbin.:::; in th~ \'.'(1:!:!. 

. feasi!.•i!iJty slu(::-.:; \'/t.r;) co:"Juc:tcd hy bc·~rl tk: Co;11.> 

of Engineers and indep<mdent cor.~u:t;;~g f.irms. The Corps 
of Engineers has indicated U1<it a 5 milli~>r1 d•JIIar savi:;g::; 
would be realizt:d using TUBE tmbines as compared to 
conventiorml vertical Kapl?.r. units. Th2 savin£S were largely 
attributable to decreased, po·:::::rhous•~ excavation and shorter 
overall powcrhou.s•..: stru.::h;re --inherent che1ractuislics of 
the TUBE turbine design. 

The Ozark TUDE turbines are arranged as sh.:>wn in 
,. 9, with the .shaft inclined up•::ard in the d.ownstream 

direction·. The inclin.;d arraneerncnt minimize; draft tube 
excavation and all.:>ws the vertical co:n;:.o::~ent of the we;6ht 
of rotating parts to counteract the hydraulic thrust on the 
runner. 

Tne· speed i:lcreaser will step up the slow turbine speed 
(60 rpm) to a more economical generator speed (514 ~pm). 
A two-path, double-reduction speed increaser will be used 

• with the input and output sh~fts ofk;et vertically. 
All. five units arc scheduled for operation in 1970. 

POWE.R POOL, 

Fig. 8- Overall project view~ 

•· 
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I 

LOWER POOL, EL. 338.0 

CHAUDliERE # 2 PLANT 
Hydro Que:bcc, Canada 
14,0(10 hp- 38 ft. hd. 

First adjul't~h:l'a blade-- a'dju.s.table gate TU3~ unit. 
Hydro Q11ebec's order for an Allis-Chalmers TUBE turbir~e 
is the first TUDE turbine to utili:tc both adlu~t?.bb blade:; 
and w;c~;d gate:; (Fir:. 1 0). This TUBE unit wf!: be rna:lu­
facturc:d by Canadian 1\Jns-Ch:Jim'!rs and inst~:!lc:! im an 
existing flume at the Ctwudiere # 2 plant loca:td on th~ 
Oti.~\·1a River. 

By using a TUDE turbine instead of a co:1v:::ntii:~nal 

ver.tic:~J U;)it, an e~tirr.J~·.")d $/;O~J,OOO p:--ojc~t SJ'I!ii~~ ·.·:!n b-: 
c~k:;::!t.d in ci-.·il cuns~Hidio, .. c.o~·b . 

Also, tl1c 14,000 hp TUBE turbine incre.Jscs unit C.\Jt­

put 85%, cornp'!red to the 7500 h;• outpL~t nfthr! adjrtccnt, 
older units. All units are rated at 38 ft. h"od. 

Upstream \'ticket g<Jtcs at the Choudiere Projr:·:.t dim· 
inatc the need for an Inlet valve and impruv~ th·.: o•Jcrc:: 
perf(mn:mce and operating flexibili~y .of th~ TU:J~ Ui1it. 

Fig. 10- Pbwerhovse cross-section view with.new TUBE turbine. 

TAIL 
. WATER 

Fig. 9- Power:house cross-section showing TUBE turbine arransemcnt. 
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LOWER PAINT DEVELOPMENT 
Wisconsin-Michigan Power Company 
155 hp- 20ft. hd. 

First TUBE turbine in the United States. The first Allis­
Chnlmers TUBE type turbine in the United States was 
.installed in 1952 at the ;Lower Paint Dam (Fig. 11). 

Here, most of the river's flow is diverted to another 
site •. The TUBE turbine's discharge provides the maximum 
flow required to maintain fish life and protect scenic beauty. 

The turbine corisists of a 30" horizontal fixed-blade 
propeller with an elbow draft tube discharging ir~to a con­
ventiona.l tailrace. It is rated at 155 hp under 20 ft. net 
he~d and operates at 533 rpm. The intake bell contains 
stationary £Uide vanes, and a sliding intake £ate is provided 
for start-up of the turbine and tight closur.e of the water 
passageways. The turbine shaft is directly connected to a 
100 kilowatt induction generator. Since the turbine has 
both fixed blades and fixed gates, it has only one operating 
point at a eiven head. 

TAILY/~4 
......... 

Fig. 11 .-- TUBE turbine unit in:.talled. 

TURNIP CHECK 
Imperial Irrigation District, California 
570 hp- 16.5 ft. hd. 

( 

Utilizes drop in canal elevation. In 1963, the Imperial 
Irrigation District installed a 570 hp TUBE turbine on its 
West Side Main Canal. The o~:.~tcoor-type, unattended unit 
.utilizes a 16.5 ft. drop at the Turnip Check. Studies con­
ducted by the District indicated that such a marginal site 
could be made economically practical. 

The unit consists of an adjustable, four-blade runner, 
speed increaser, generator and control equipment. {Allis­
Chalmers f.urnished complete turbine and electrical equip-
ment.) , 

Prior to <:ntering the t•Jrbine, the water trave:s thiough 
a standard concrete pipe, Fixed guide vanes direct incom­
ing water onto the turbine runner. A Tainter gate p vides 
tight shut-off. Two adjacent Tainter gates provide additional 
discharge capacity. 

Fig. 12 shows the general arrangement (loo'king up­
stream) of tr~is t:r.it within the dam structure and Fig. 13 · 
is a close-up view cf t:1e TUBE unit v;ith the access cc·•er 
removed. Note the sp0cd increaser and generator in the(. 
foreground •. 

The gear-type, parallel shaft speed increaser has made · 
it possible to use a st;mdard induction gencr;;tor. The 
generator, rated 420 KW, 900 rpm, is a standard brac~ct­
type bearing Al::ic..hir.e, designed to withstand turbir:~c over­
speed. The gear unit includes bearings to withst;:;nd the 
hydraulic thrust of the runner and support one end of the 
~nbine main shaft. 

The adju~t<:ble bladPs facilitate maximum cnit per­
formance t!ndo;r \'at) :ng : r·;:;SCr-!31 ! ,~;;:ds; CQntfC!· c:;:;n ra 
either manual or zutcmatic, A floilt control syst;:;rn main­
tains a predetHmined water level range by adju~tlng the 
runner blades, varying the flow through the turbine. 

t 
' I 
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Fig. 12 -- DuiHi~lrc;ml viCN of ou:d:=tor powerhouse. Fig. 13 --Generator, speed !n.:te.l$tU, runE l::rt 
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1ENTH STREET HYDRO STAHON 

City of Norwich, Connecticut 
1999 hp- 15.5 ft. hd. 

Used in conjcnction v:ith peaking plant. The City of Nor­
wich, Conn., has placed an order for a 1999 hp TUI3E tur­
bine. This unit, directly connected to an 1800 KVA 
synchronous generator, will be used as a peaking unit in 
conjunction with an existing steam plant. Here again, Allis­
Chalr:ners will supply the intake gate, turbin.e, governor, 
direct connected ger.cr,ator and switchgear. Installation, as 
shown in Fig. 14, wiH be made within the customer's 
concrete-Jibed canal. The generator and accessories pit will 
e:xtend slightly above the ground level; surrounding walls 
will pr~vent the entry of flood waters. Turbine shutoff will 
be cffc:ctcd by a hydraulically opr!ratr:d fixed-v:heel intake 
gate, 

The ~:mit is scheduled to go into operation in tlile .fall 
of 1966. 

Fig. 14-- TU3E il::t·ir:c .iith fi.\cd-;·;f;r;.;/ ;,;:~.!:e c,::te. 
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fig. 16 -· . Swift Rapicls plant during rn/:}~·cloptTiiJnt. 

SWIFT RAPIDS 

Orillia Water, Light and Power Company 
Ontario Province, Canada 

~ .. -

Modernization increases plant output 60%. Canadian Allis­
Chalmers was awarded a contract by the above company to 
de>sign and build two 3500 hp adjustable-blade TUBE tur­
bines. The Swift Rapids project, on the Trent Canal system, 
is located about 20 miles north of Orillia and is attached to 
an existing control dam on the Severn River. 

Beginning in 1966, TUBE turbines will modernize the 
Orillia plant as showr:~ in Figs. 15, 16 and 17, replacing two 
of the three existing 2,000 hp double-runner units; plant 
output will be increased from 4500 KVA to 7500 KVA. The 
flexibility of the TUBE turbinc~s design has made it a prac­
tical, econorr~ical replacement for the old horizontal units. 

HEAD WATER 

Fig. 15 - ."o·.wHh;;r.:-;c with d.Jub!e tiinner turl;ines. 

Fig. 17-- McJdcrniz;;tlon via the TUB£ turbine. 



Tube T.urbine 

The use of the express·ion "tube turbine" C<t~ be somewhat mis1ead·ing. Allis­

Chalmers has adopted the term more or less as a trademark for their machines. In 

Europe, .however, the term has more of a generic meaning, being applied to all tur­

bines of horizontal axial flow, even including the rim generator type. 

There are other configurations of the tur.bine/generator setting possible with­

in this genre. Two of the main ones are the bevel gear type and the bulb type. In 

th'~ former, the interconnection between turbine and generator is through right angle 

bevel gear.ing - an adoption from naval architecture ar:.d manufacture. In che latLer, 

the generator is directly in the .water passage line, but it is encapsulated in either 

a steel or concre~-e chamber. 

In the diagram of a bevel gear setting given below, it can be sel?n tha·t - in 

comparison with so-called standard tube settings, either horizontal or slightly 

inclined - the bevel turbine makes possible a much shorter power house c ~mstruction. 

The generator can be of s·t<mdard high speed construction, it is se.t outside the 

turbine casing, and not subject to difficult sealing or cooling problems . 

. · 
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'·' . •'T'UBE TURBINE' 

''0:' · ··\v /iNctri{EI) ... kHAFT TO 

UPSTREAM GE~"ERATOR 

TUBE TURBINE 
W/HORIZONTAL SHAFT ID 
DOWNSTREA:-1 GE!JERA'rOR 

TUBE TURBINE 

\'!/BEVEL G:SARING 1l'O 

VERTICAL GENERATOR 

The size of the bevel gGar tube turbi,ne is li'nited due 

to limits on size in oanufacturing of the gears. In recent 

co.nvcrsations ~'Ji th !'!'eyrpj_c, j_ t was revealed that they have 

r:iade arra.n;;enents with a German gear producer to increase this 

capability to the 10,000 - 12,000 HP range. This corresponds to 

the o:<istine; scale of production which }~::;cher v~·yss has provided: 

PLANT t/: UNITS RUNNER DIA.mm HEAD m DISCHARGE ems HP RPH ----· 
Ravensburg 1 1000 4.20 lt-.00 193 300/1000 
Arlen 2 1200 4.60 7.40 392 ?.65/750 
Unte:ceGJinz~on 1 1?.00 3.50 6.80 2'10 21~.8/'150 
Rio Tunuyan 3 1450 6.'70 9-'10 730 270/'?50 
Herrfors l 1800 3.50 14.50 582 165/600 
Wei.lhc'im 1 1'300 4.35 15.60 733 186/600 
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In the size range given above,~.the ·co.r'nplete. unit can· 
~ . . . , . . . 

.... ... .... . . ·, .. ' ~ . .. ,_ r r .-.t'"' · •. •. • .;_ ·:- rr •-· • ·-· ·. • · · -

,: :· ~ • ·be.' t:::u:p;pl,i~.~. ·a-s· an assembled whole, .. . .. · ... 

t' ft,-. overhe'zd crane. This is depicted in 

and dropped in place with 

the Neyrpic drawing below. 

Also shown is an Escher Vlyss design whore a roof hatc.hway permits 

emplacement of the complete turbine, but the generator ~s set · 

.horizontally rather than vertically - thus necessitating separate 

e:mplacement • 
. . 

,· 

. . . 

,· ..... •··· ...... 
. . 

rig. 10 A typical l.,w·outp11t tubular turbine r.lnnt with external g"ncriltor for too ecqnomi~ utllisalion of 
I ~mall ~ources of hrdraulic fDW"I (Arlen Ci>llon s.-inning Mill, RidiisingcriRadolluell). Each u~it develop& 
. 392 h.p •. under a· head of 4.C mclres. The gcnoralnr is driven ·through bevel gears. The .guido vanes In 
1 ovcrhung arrangement pEormit con1plcte shulling off of the inllowing water so that no velvtt II need<:d 
, bdore the turbine; The guic!c appar~tus is orP.ncd wit!\ oil amJcr ~''"~'ure, i.e. B!j:tinsl th,; 11cti"n of the 
· do!ing wdght. 

~. 

·' I 
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In di;3U.nctj_on to the b0vel ~car tube tu=:-bine, the 

so-callod bulb type adpts a setting of the generator - with or 

without speed increasing gears - sensibly in the direct line 

of the ;•:ater pascc..t;c\','ays. In this configuration, the generator 

:-:~ay be &!i thor upstream or downst1•eam O·f the runner. It seems, 

ho-.·;ever, apparent that th·~ upstrea:n setting has been established 

;_;_;.; th13 ~~~ndHrd ~.>±.nee th'i.s dGsi.gn yields shorter di~aensions 

and less ~tight, along with somewhat higher efficiency and 

:?;r0.ater case of dicm.3.ntling. 

' 



The primary consideratton in locating the generator 

upstream is that one then has an overhung runner, and any 

questions of structural strength must be B:dcquately met. 

Now in conjunction with this question, one of the virtue·s 

of the tubular design lies in lts capability to provide 

symmetrical flow in either direction. Thus it can be used 

either as a turbine or a pump - in both directions. It can 

furthermore be used in the free flow mode, with blades and 

guide vanes desynchronized, to provide additional flow relief 

during times of floodo 

The above flexibility of operation was not, however, 

possible unt.il a new blade design had been developed. So until 

• 0 

-_) then, one v1ay pump/turbine operation nccessi tated 215° blade 

rotation, with consequent non--overh 11ng (i.e. downstream) runner. 

The dcvelop~cnt of new ru~.ner blades, ho;•:evcr, li!ade possible 

a pitch range of only 35° for the full range of operating 

I'Ds.si bi.li ties. 'l1his !:'it u.:>-tlon - in rc ,;y.~.rd to Hcy1·pic dcsig:1 -

is given in the rospecti Ye drawtnss 'below: 

· .... .... 
' 

•\'' ., 
. .. .... ~ ·. 
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C/.MBE)"-r:AC (rt··.~h t:, dtidt)' Authotll)' • M•Hil C<nhal 
,.., ea • r. i,nce) 
Dc:i~.;n.:d· to p•~·~~ce ~p/) ~· .. •J at :\ lr•·:~d vf ~0.15_ m. th:s w~s 
&!,c. li ... rt l!e:i.._-.. ·.';·1 --L·.'t ~-. 1h •.•·.it !'-'·:t ·'.•1c f->r , ~-~~~~=·~"1 ~~s : 

•• a l~rbiln! in !.o~,.oi.h c:.'t'l ~;c;r.s cr flow r.t t.\,..:ds· <:f !ru;a J :o 
10 75 ·m. 

: • a p\Jmp in bo:h <!'•·'··•;ens ~~ -l.e,;ds of from ·I lo 3 m. 
t The m~ct-.ir,e '"ompri~cs : 

• ·a ";;ri.:bh: pilch n.nner c·,.d distr:t •.Jior pL~"ci"g &t:..'l I<W 
, at 10.75 m l•":'rid. f!ow :· !1S m3,1s. ~;:,;:cd : i~ rpm. f.Lr.rer 
dirt:l~<::!er ; 3~'=() r·•m. 6.;!b clivrc.t·:-r : :_H.OQ ~.":m; 

_ • c.:.t•e 3 ~~·-·'e ~-~.:':) ~VA. '_:'?~·J Vc.lt, 50 :Jde- ~:,·r,(.!·.·c.:-:c•.:s 
:.:~·-~r.::tor rur.: :ng ;1t -~~0 r.r-~- ~od !"":c·:..n!o::>d r.'jv.r.r::c.~.";'\ of 

. 1he h .. ~':: if'le. 
i T~ois ~ .... ~<.hina wr.~ ~~.e !;:tl t~ ·b~ c:'·:'ig!,•:d •. ;th a v:e.v to 
•rr.'".!<ir.a !~!:e of tl.\# J·l.o .;;ir.g tJC·~~·b•liti~s -~:..:sget:·t·:d t.y ;:;(.l~el 
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·-· .. t .. J.T ··r 

SAINT-MALO (rr•nch Eleclricil)' Author,lt)' • Brittany • FrAnce). 

D··~ it;r•ed ·to r-rodoJce ,;:lOQ kW &I a hend of 4.8 m, this was 
tl·oi first firll-~cr.ie tirlai tyre Bulb unit c .• pa':ld of : 
• ~····~tl-.ov;iy tur!-.. icoe o;=t:rdtion ;,t t.,.c:ds of from 1 ttl 11 m, 
• t-.• ,c -.,.·cy pt ··~p t.; ... ;• .~tion ~tgFtin!'t a hF.-.·:d fr em ~ to 6 rn. 
• ·t.v:,-'W,ty ::'v'C'l c. ;.·:-r."'!!iCJn. 

O.;o lo tl.ol .!~·~!r.;,,-.-;nt of FP·><•al runn~r· bl~~cs, e pitch 
r&in!je. of on:)' ss~ is r.~q·Jiu~rl for tho full ·~··~~ of opcrn!ing 
po&oitiililies. 

Tt>e similarity w1th Beaun>orit-Monlcux is e~ident. 

.:·. ... -.· 
:. 

··-----·····-- -· 

. .. 

.. 

... 

ltosls, in Cc>nr. .. ction with tidal rower si .. ticns,_ The upstream 
Ew:lb ar1 ()r.g~mPnt cou•d not be \1::-ed -!ir..:c. at the ~i:Tte de~isn 
·.·.-ork v.-.n; b•:ir.g C.~!"ricd oot. -...t.::rk en •he n.:l"'~cr l:,~:~~e &£:.:lions 
"."1; s not :,•·t C~·m;:!'-te ...... d •. !u .• -.4;:'\1 f1nr:. ., .. ~ ty;:::e ~f &ltJ\!fO:.~ion 
~-0 •.. ·,'-.itl.c:r "' rPV· .. n;:tng •t-~ ·d;, .... :;c:r\ Gf rr_,: ,.,,.; .... nt 1e~~~::;r.g 
.~ ... ·r:'ch Of" the fUIOro~l !:'l;c:!CS ty !•.>JniroQ· th.!nl llorcugh 215<>. 
This rt..;!!ltt~d· in a. h~::.~ry ... ~d r.-th'"r c.u:r-~ . .::re·vme rur.uer hub 
,·,nd it was thcrcfure IE'It -:,~vis~l:lc lo avoid runner cvcrhilng 
by int!rlling the alt<;rr.etor on :he dov.n'''"am ,;ide and .by 
ccrrying the runner bctwc,cn 2 guide bearings. 

c 
' 

/..ccess IS by a vertical t!loft C'!'l t~c u~slreem sido and by 
a t-.orizcr.tal _f.iSSage in the_ -!:~' ( .::.nfint:d e~rut on. the d"wn .. 
-~t:c.:~r:":. side. Coo!;r.g ·ts b)· cir. with tl..a-_ Ct"~~ir.g ~~;rface dOund • • 
:toe r.t~~:,.~tor inc!f .. ~""'t!d by fi!"'S inside the ..:asing. (air is 
:,•:·pli.- ri at ~!'I . .JF;;!.~ric fre$Sure, i.e. 1 ks;.'r.m7 obeohte, by 
• ,~,·r::.;l f;•!IS.) 

CCIJI.:IS5IOW:D 5th JULY 1957. 
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Turbine : 0000 k\"1 at a heo~d of 4 8 m. r:ow : 350 m3/s. Runner 
diameter : !-600 n·.m; Bulb diamuler ,,. ~ mm. Sj:<vcd : 88.75 
r.p.m. 

Alternator : 9 !.'VA, 5 65 kV, 3 phA5e. ru:"lning at 88:75 r.p.m. 

A two bearing ,..,~,·hiue ,,,;ce•'S is· t~.,,ugh a ""'' ic•l ti.,aft 
leoding to the ':'•l··>:.rn o!nd ,of tho E.!b hc~o.;ing ;;f'd lhrough 
u.e in!<:rs!iC'l'S of the """'f'lllur '"tor. Cc.:.lio1!i· is by air .. t 
dlmosploeric P' ·: S&ure <ond by fir.r.ing <311 the s~lb cover. ·Air 
Ia circulat~ by a fan insido~ the'Bulb «"l)ver nose. 

COMMISSIONED, 4th NOVt;MBER 1959, 
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Allis-Chalmers 
York Plant 

LIST OF TURBINE MANUFACTURERS 

Hydro Turbine Division 
Box 712 
York, Pennsylvania 17405 Contact: E.A. 1-l.:tv;,> (N~mager) 

~~all Hydroel~ctric 

Divisi, 1 

Allis-Chalmerr. claims to be the only major U.S .. manufactun•r of hyc!r,l­
electric turbines. According to them, they manufacture m~inly lar7~ cust0~­

desiened hydraulic tu·rbines and generators. They build all tilr.:::e t:,pzs ,,:· 
hydraulic turbines - Francis, Propeller and Impulse .• These ~2si~ns nr2 
custom-built to give thei:::- best p(?rJormance \vith tlw engine~ ring d.:·sj ;:ned :_, · 
suit. local conditions. Aliso manufactured are all ki.nds of \v<:.ter· cont::-ol c .. ·p­
ment; such as fixed wheel tainters, roller a~~d bascule crest gates·, ;:1i:n:~crr.~·.! 
intake control gates for the tain.ter, fixed \oJheel and roller train :LYfl•·~;, .. ·· 
control valves such as butterfly, Jaw, spherical or rotovalv,•s for r.: •e::.:, 
and .. free discharge valves of the Hmvell-Bunger and Rinp, Jet tyr;es. 

In the 1950's Allis-Chalmers li2Veloped a lmv cost, simp .. , ~ ·.,· :..c.-:~ :;' ,~I)­

electric unit making use of the> maximum number of existing sr:.:.;:Jardi;.:.:;,. c: ..... 
ponents. It is claimed that this unit provides increased effi~i~nc;~ ~ ~irn~:i-

fied water level or load control, incrl.!ased capacit:' \oJ:.iLhin <: i,i:ven tt:·ic :-, Ll;.·, 
und r.educed civ~l construction costs as compared L.o cunvt2ntio1v>l v~:::· ~c~;} :. ,, 
head turbines. 

Allis,-Ohalme-rs in cooperation with J .~1. Voi.th of Germany, manut..c Lure ••lu­
type turbines and have been bidd·ing f(J:• all bulb type pro~ect:. ~n tn,~ r<!C..:! •.• 

past. 

Bharat Heavy Electricals, Ltd. 
E>~port Division 
lOth Floor, New Delhi House, 27 
Barakhamba Road 
Post Box 218 
New Delhi - 110001 India 

---· ---·--- -·---

Bharat Heavy Electricals claims to be one of .th~ largest e::lg in' .::r in[; .... -.; 
manufacturing o.rganizations of its kind in tlte "'orld. [t alsu .::l<1i: ... .; ~ .... L:. 
already in the top ten internationally, in terms of annual pr;,ductlc ·, ui pc·:d· 

plant equipment. 

They have f,our manufac,turing units desir,ned .to pr,1duce a cor::pL;rr.em.ar·· 
range of products to meet the entire needs of power generat.:01., tran:-;miss~.;;:, 

distribution and utilization. 

Bharat Heavy Electricals engineers and manufactures hydro turoines C'' 

the Fran.tis, Pelton and Kaplan types. The:~ also manufacture hydro ".-'ncrat. :-.;, 
reversible pump turbines, electro-hydraulic governors, cxci ters, V<il.Ve:-{ :;;:. 

permanent magnet generators. 



.. 
AB Bofors-Nohab 
S-461'01, 
T.rolhattan, Sweden Contact: H. Sandahl 

Hydro PO\\Ier 
Division 

Nohab which is a division of AB Bofors can be considered to be one of 
the most experienced in the production of water turbines, havin~ been pro­
ducing them since 1847. They claim to have pioneered \-'ork along wit it ASEl\ 
on electro-hydraulic governors. 

Since 
turbines. 
reversible 

1847 Nohab hydro pbHer divisim'l h;_rs .manuf.lcLurvd s :x LYP('S <1L 
These are Francis,. Kaplan., Propeller, Diagonal, Tu~)ular, and 
pump turbines. 

F.\.J.E. Stapenhorst Inc . 
. 295~Labrosse Avenue 
Ponte Claire, Que. H9R 1A3 Con.tac t : F • Kang~ r, P • F . 

F. H. E. S.tapenhorst is the company \-'hich represents OsserbL'1·~er-Tilrbincr· 
Fabrik in Canada artd the, United States. 1~he co1npany supplies ~tll C'r;~··.:.n,eer. · .. ~ 

and equipment to form complete and integrated hydroelectric units, i~cludin 

the supervisit•n of installat:~on of equipment and final cor.unissi.:m. 

They manufacture the Osserberger turbine which is a radial, imp~!~e-type 

turbine with partial admission. 

Gilbert Gilkes & Gordon Ltd. 
Kendal. Cumbria. England 
LA9 7 BZ Cbntact: ~.B. D~wNoU 

Sales ~laii:1f.C.l", 

\·!a.ter Turbines 

Gilbert Gilkes & Gordon claims to have constructed more that'l SOO!i impuJs<! 
and reaction ·turbines. For the past thirty years most of tlwir t·t:rbinl.!s i1av'-~ 
been Turgo Impulse Wheels. 

The Turgo impulse wheel turbine \.ras invented by the compa<;y in 1919. 
The Turgo impulse wheel is a very high capacity free jet impulse tur~ine. 



Kossler Ges. m.b.h. 
A-3151 St. Georgen-St. 
Polten, Austria Contact: E. Kassler 

Kossler Engineering \\lorks says that it has been planning and supplying 
equipment for small power stations for about half a century. 

They manufacture the Impulse, F1·ancis, Kaplan, Re1ffenste.i.n turbines, 
governors, gates, trash-rakes and \o1eir flaps. They mainly manufactur~ the 
mechanical c-omponents of the hydroelectric unit. 

INGRA 
c/o American Equipment S.A. 
Alvaro Obregon No. 286-Desp 416 
Mexico 7 D.F. 

·· To date, INGRA has not done any construction of any kind in the , .. s .. 
They do howe:ver, have hydropower sites in Nexico and Canada. I~GR.\ pro­
duces Francis, Kaplan and Pelton turbines. They have installed the Djerdap 
Dam in Yugoslavia and the Tarbela Dam in Hest Germany. 

Channilles-U. S. Representatives 
c/o Curo-U~S.A. Co. 
779 Barl.ara Avenue 
Solana Beach, California 92075 Contact: Mr. And~~ A. Baudat 

The Charmilles Company produces Kaplan, Francis and Pelt0n turbin~s as 
well as axial and bulb turbine.s. The company :ls also doh1g ·a lot of ,,·vrk '.Jith 
vertical-shaft, multi-jet Pelton turbines of large output. 

Canadian General Electric Company Ltd. 
Post Office Box 347 
795 First Aven11e 
Lachine, Quebec H8S 2 NO Con.tact: R. S. Sproi..lle, ~k:~;1g.:-r 

Hydro-Ge.t. Syst.·:ns 
Dev.;:loprr:er..t 

Canadian General Electr.:'..r: is interested, and sent us only a desc.riptivc 
study that they had conducted. The report says that on a d•iversif:i:ed systc::., 
updating ~ld plant equipment can be economically justified. 



ASEA 
s-721 83 
Vasteras, Sweden Contaet: Power Dfviston~ 

G~nerat~on Department 
Telex 4720 
ASEAVA S 

ASEA h&s reported to have bulb-type generators with effici~ncies as l1igh 
as 967. as opposed to Kaplan turbine which r.un at 93% efficiency. 

The low speed capacity go up to 50 mega volt-amps and can be confined to 
smaller dams. There is no need for the usual power pit either. 

The generators t\F;e a ''micarex" insulating system \dlich has goud dimensional 
and· the.rmal stability. The dielectric losses are aJso l0\.,7. 

The bulb unit can in theory be erected \vith main access through the Int;'ke/ 
Draft Tube.. However for future servicing access must be done through a pit and 
an. opening with a cover above the machine. It would make· more sense to erect 
the machine through the same opening. There are nine steps to the construc:t:on 
of the machine. 

ASEA also makes a static exciter which controls both the :;,ynchronous g~.-.erato!. 

and voltage regulation. Ot'her equipment is used for control and relay prot.::.-:tion 
along with au·tomatic control of Hydro-electric generator. They alsu :1ave a scrie,;; 
of mini-generators for us.e in single plants. 

Hitsubishi Heavy Industries Ltd. 
5-l Marunvchi 2 Chrome, 
Chiyoda-Ku 
Tokyo, Japan Contact: ~1. Nakaj i. :,:an::~;~·r 

l,·.)' .. :cr S.y~:..~;:1s Y}:.r:,)·rt: 

Pi vision 

Mitsubishi manufactured its first \vater turbine in 1914. Present:'.:y they 
manufacture all kinds of water turbines; Francis, Kaplan., Deriaz, Pelton, 
Tubular, and reversible pump turbines. They also manufacture all other equ" :)­
ment n.ecessary for water turbines such as governors, pressure regulators, dis­
·charge valves, pressure oil and lubricating oil supply sys.tems and co.ntrol 
equ~pment for automatic control power plants. 

.. 
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Oy Tampella AB 
Engineering Horks Division 
P .0 .B. 2·67 
S.F. - 33101 Tampere 10 Finland 

Tampella Engineering Works has been manufacturing \vatcr turbines for over 
one hundred years. They manufacture Francis, Kaplan, Tubular and Pump turbines. 
Also they manufacture. pumps, propellers, l>Jater control gates, intake i~ates, draft 
tube gates, trash racks and trash rack rakes. Hydraulic steel construe tion :.s 
also done by the company. 

J.N. Voith 'Gmbh 
Postfach 1940 
D-7920 Heidenheim 
\vest Germany 

J.M. Voith manufac.tures all kinds of water turbines. These include srr,lll­
size standard turbines of the Kaplan, Pelton, Tube and Kaplan-Pump designs. 
They also manufacture all necessary components that go with the turbine. Th~s~ 
include designs of butterfly, needle, spherical and dispersion valves; also 
radial, cylinder, sliding and roller gates, sluice ga.te flaps, bcar-:.:ap weirs, 
rack plants and rack cleaning machines. The company will design and :r.anufacture 
to best suit the operating conditions. 

Voest-Alpine 
P.O. Box 2 
A-4010 Linz/Donau 
Austria Conta.ct: Spi taler /Flod~ 

Voest makes bulb turbine generators for dam heads as loK :js s.:.:vcn i.::.:.< 
They manufacture Francis, Francis-Pump, Pelton, and electro-hydraulic govera.->rs. 
In fact one of their ~ajor productions lines is devoted to tl1e design and pro­
duction of governors. The company handles everything from design to ::he mann­
facture and installation of the turbine. Some of these iBs.tallations arc ii1 

Malawi, Norway, Zambia, Australia, Austria, Sudan, Nigeria and the Llniti.!d ::i:..ates . 

.. 



Sulzer Brothers luc. 
19 Rector Stree·t 
New York, N.Y. 10006 Contact: B.E. Mcser 

Vice President 

Sulzer Brothers Inc., which is a group that represents Bell Nachinen­
fabrik of Switzerland in the United States. Bell has been manufacturing 
and installing mechanical equipment for hydroelectric plants for over ninety 
years. They manufacture the Straflo (Straight FlO\v), Francis, and .Pel.ton 
t.urbines, hydraulic test beds, butterfly and spherical valves. They have 
installed complete hydropmver stations all over the world dating back to 
1912 and as recently as 1976 in Guatemala. 

SKODAEXPORT 
Vaclavske n. 56 
Praha 1 Czechoslovakia 
P.O.B. 492 Contact: Ing. Frantis-e> Pomn1.:;; 

Chief 0f Department 

SKODAEXPORT claims to be a leading manufacturer of \>ater turbines in 
Czechoslovakia. They manufacture Francis, Kaplan, Pelton and Special turbi:acs. 
'Fhe co111pany can offer along with the delivery of a hydroelectric pla:-t the 
necessary technical assistance, surveying, designing and installatit:n of the 
compJ:e;te \va.ter po\ver plant. They have installed po;.,rer plants in Czechoslovakia. 
Iceland, Korea, China, Bulgaria and Yugoslavia. 

The James Leffel E. Company 
Springfield, Ohio 45501 Contact: Robert Gr0ff, Pre~idc 

Leffel in existence for over one hundred years, celebrated their llS·t!a 
anniversary year in 1977. The company has a wide variety of generators for 
low head dams, and will rebuild turbines providing any modifications to ma:.;.e 
the turbine up to sixteen percent more efficient. They manufacture and jn~tall 
Francis, Propeller and Impulse designed turbines; also vertical and horizontal 
shaft hydraulic turbines, trash racks and head gates and other relat.<::d hydro­
electric equiomen~. 



Neyrpic, Inc. 
50 Rockefeller Plaza 
New York, N.Y. 10020 Contact: C. Haddad 

Neyrpic in conjunction with Alsthom in France manufacture axial turbines 
for bulb units. Primarily t'hey manufacture. large bulb units, nowever, small 
units have also been designed and manufactured by the companies. They claim 
that the bulb unit has many technical and economic aspects which makes it pre­
ferable in many ins.tances to other turbines. These technic:il and eco;.1omic as­
pects are: its high performance, savings in structural work, and its compre­
hensive range of operating possibilities which include free flow, reverse 
flow and pumping, stability, easy maintenance and reliability. 

Titovi Zavodi Litostroj 
P.O. Box 308 
Ljubljana, Jugoslavia 

Litost.roj claims to have manufactured all of the turbines vhich supply 
hydroelectric power in Yuglosavia. They manufacture Francis, Pelton, and 
Kaplan turbines, automatic speed and discharge governors, turhiae shut-of£ 
valves, lubricating, cooling and draining devices, draft tube gates, head 
gates and their equipment. They have installed successfully hydrocl~ctri~ 
tur.bines in the Near East, Asia, Africa, South America and Ne,,• Zeala11J. 

•' 



APPENDIX C 

OfFICE Of ECONOXIC OPPORTUNITY 

Info~matioN Gcatcr 

Tl1~ f:..~~:J: . .0' Pr~·filc is a S'(.'Cio~cconc:rd.c n'port on the co::id i:tioR'~ of 
tlic county anci its people. A tJepara•f.:p EngJ:ish·languagc CLxaputer­
r.encrated report for the mon' th;m 3i00 U.s. countic::; is available. 
·~·;d_s li.sti:ng pre:::cnts ·.he data source-s t:scd in the pr.:-p·D.r.J.tic,;',. of Lhc. 
Ptofil~!S. 



. COHrttH\ lTY l'l~OF 1 u~: l'IW.H:CT ll/\TA SOURCES 

a. Fcon'Omic <Jnd' d(·mLlgr:lphic drl•t.:J: Countv ~.!.'::~_City Dnl:'!___Ji~~· 
Bureau of the C~nsu~y 1952, 1956, and f~G2. 

b. Business 5tatis·tic.s: Countv 1\usincss r·nttcrns, Bure.1H of 
the Ct•nsus, 1962 and 1964. 

c. Health and h.ospite1l d<Jta: He<!.L!_h ~·!an1~m:::_:·r Sou..E.£_12 13ovl~, 

Section 19, Public Hc:alt·h S,e.rvi'cC:>, 1965. 
d. 1960 poverty data: unpublishe-d data compiled in the 19,60· 

Ce~sus of Popul~Cion. 
c. 1966 population ami· inc.ome estimates: ~)r~J_es Harvtgetl1ent, 

Na~ket Stnti.stics Inc., 1967. 
f. Loc·:1l govcrnmcn·t d.:~•ta: Census of Covcrnm.-·nt ·~. Bun· au of 

:, ·. the Census, 1962. 
g. Ho·rta,lity s~tati.'>tics: _Vital ~~rl,tistics of the United 

States, 1964, Puhlic !ie<1lth Service, 1966 .. 
h. Geographic data: .n.Jnd NcNally C:~~rcial Atl.<Js, R;,md 

1-k Na ll y f:, Go . , 1 9 6 7 . 
L Geograph•ic descriptions·: Econor.n!c /ne:~s ~)~c TJni_t:c0. 

Stat~..'s, Free Press· nf Glencoe, Inc., 1961. 
j. Congression:~l d.1ta: :CongT._~_i_~_.!.!ill"'irec:~gD'.• ·Government 

I' .. ; · : : · c\·' r :· - ·. l r. r. ·,. l ~·.1 .• .L ll ~' ·!. •. .o. L.L. ,. . .• ._, , •. 

k. County hi.<;tory: ;'.rr •. t·rjC<l~__fglm~Jc!:: {rcv·is•cd editi,1n), 
Joseph i·h1t!ti1a Ki'lnt~, Sccu·.•crot-J Pr(•ss lnc., 1962. 

II. D:~ta V<1riahlcs Uscd_l_!:!_ Commu!litv l'E,t•fi.lc Project 

CCDB 

·CB·P 

IL.'-11' 

PlJD • 

SN 

CGOV 

vs 

K~!C~ 

EA 

CD 

AC 

Li:.t.ed on the follm.;,i:n(; pages under the appropriate sccti.on titles are the 
n;1me3 of t.h<..• datn v;;riahl.cs <:> u>~ed ln a geneL<l Cormnunity Profile. Fo.r a 
given Fro[,ile cert.:d.n of the variablc:s may n.ot be applicable and may HOt 

have been disc o<s::; ed. 

Fer each 1 ine of data tlicrc is a: 

67157 

4-digit varia•ble number as id:f'illtifi.ed i.n the dat:~-bnnk 
·~arne of \'al"iable, >-:hich inclu·dc~ dat·~ of n·fe·t·ence 
Code of data source, as defined above 
An iAdicntion a.s lo \·Jhether original di.1t:a :i.tcm \\'US r.inn:i.pulntcci: 

T - d<1ta \oJ.:lS tniRBforrncd front s<>urc·c~ (e.g. ciHl!'lgl·u to pcrcc·nt) 
S - d~ta is as given in original source 

~ 1 -
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®ffit£ of lEJianniug ann ~ un_get 
~nruiiue ~epnrlmerd 

July 14, 1978 

Mr. Wesley Copeland, President 
Intern~tional Science and Technology 

Institute 
1129 20th Street Northwest 
Suite 404 
Washington, D. C. 20036 

Dear Mr. Copeland! 

Clark T. Stevens 
Director · 

Governor Busbee referred your correspondence concerning the 
development of small-dam hydropower for low-income communities 
to this Office for reply. While some potential may exist for 
this type of program, I have been unable to secure any definitive 
information in the short time available. 

However, due to this Office's involvement in the Department 
of Energy's low-head hydro program, I am aware of an existing 
dam near Juliette, Georgia that may have potential for your 
purposes. This dam, which is· not now used to generate power, is 
located on the Ocmulgee River, and was formerly owned by the 
Juliette Milling Company. It had an installed capacity of 
1, 022 kilowa.tts, with an average annual generation of 2,000 
kilowatt-hours. The Community Action Agency in that area indicates 
that there is a sizeable low-income community in Juliette. 

I would appreciate being appri.sed of your conclusions and 
recommendations to the Community Services Administration, and if 
I may be of further ass·istance please contact me. 

Sincerely, 

\ ;(>a..&- ,J/evw~ 
Rob Harvey 
Office of Energy Resources 

RH:cm 

270 ~aslyington ~ ... Ji- ~- • !'-tlmna, <Seorgia 30334 
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J.une 28, 1978 

Mr. B. K. Wesley Copeland 
International Science and Technology Institute 
1129 20 St. Northwest~ Suite 404 
Washington, D<. C. 20036 

Dear Mr. Copeland: 

Within the time limits which you have set, we have been able to identify 
several small dams and sites which seem to meet your criteria. The 
attached list contains several mills which mi'ght be feasibly altered 
for hydropower generation~ 

Our information to you is limited for several reasons. First, a specific 
·operational definition of the key variables (e.g. "small dams" and "low 

income") was not available. Second, the criteria for generati-ng capability 
was assumed by us to be continuous generation rather than emergency power 
supply. This factor limited the dams and sites we considered for incluston . 
Third, our Division of Geology a·nd Land Survey is just starting (with the 
Army Corps of Engineers) a survey that will inventory Missouri dams. of 
si-gnificant size. Until the survey is finished, we are not in a position 
to provide complete, accurate information. Fourth, there are over 3,000 
dams in Missouri. This prevents a quick determi·nation of the hydropower 
capacity of dams and sites within our state. 

0::::<( ~ Upon completion of the dam inventory, we will be pleased to work with 
a_ ~-your researchers here in Missouri to develop the data you require. 

~ ~ Si,ncere~y, 
-0:::: ~ DEPARTMENT OF NATURAL RESOURCES · 

S~dd~~~ 
(/) x. Robert S. Townsend 
(/) £ Acti'ng Director 

~ ~ RST:jda 

Attachment 

Division .of Pol'icy Development 
Robert Townsend Director 

Jostlph P. T~asdal~ Governor 
Carolyn Ashford Director 



SITE 

Aid-Hodgson 

Dawt Mill 

Alley Spring 

Falling Spring 

Rockbridge Mill 

Dolle Mill 

Topaz Mill 

Dillard·r·1ill 

Dry Knob Mi 11 

Appleton Mill 

Montauk Mill 

Robinson Mill 

BolJ inger Mill 

Orl a Mill 

Mill Spring 

COUNTY 

Ozark 

Oza:rk 

· Shannon 

Oregon 

Ozark 

'Bollinger 

Do~:~glas 

Crawford {Dillard) 

Laclede 

Cape Girardeau 

.Oent 

Iron 

Cape Girardeau 

taclede 

Carter 

SOURCE 

spring 

North Fork River 

Alley Spri.ng 

spring 

spdng & stream 

s;pri ng' 

Huzzah 

Osage Fork 

Apple Creek 

springs & stream 

tributary of Black River 

White Water River 
\ 

tributary of Osage River 

Mill Spring 



THE STATE OF WYOMING ED HERSCHLER 
GOVERNOR 

BARRETT BUILDING C.HEYENNE. WYOMING 82002 
WYOMING WATER PLANNING PROGRAM 

B .. K. Wesley Copeland, President 
International Science and Technology 

Institute 
1129 ~Oth Street Northwest,, Suite 404 
Washington, D.C. 20036 

Dear Mr. Copeland: 

July 6, 1978 

I am responding to your request for information on hydropower generation 
at exis.ting dams where low income communities are close by. I am attaching 
some information that was provided to Mr. Thelen, Corps of Engineers, Omaha 
District., 

The following is a lis.t of the dams and the associated low income com­
munities. 

Dam 

Jackson Lake Dam 

Willwood Dam 

Pilot Butte Power Plant 

Bull Lake D.am 

Wind River Diversion Dam 

Keyhole Reservoir 

Low income Community 

Afton 
Thayne 

Would serve two small local 
Rural Electric Associations 

Pavillion 

Fort Washakie 

Ethete 
Wind River Indian Reservation 

Sundance 
Hulett 

Population 

1290 
195 

181 

300 

so 

1056 
318 

Keyhole Dam and Reservoir uses not included in the information sent to the 
Corps of Engineers; how.ever, Sundance and Hulett are .two lower income towns in 
Wyoming. 

Other small scale hydropower generation potential exists in Wyoming and 
much of it is associated with the large irrigation districts and their water 
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B.K. Wesley Copeland, President 

delivery systems. No in depth analysis of these potentials has been done by the 
State; however, a local: engineering firm, Tudor Engineer.ing, mentioned in the 
attached information has done some investigation of this potential. 

If additional information .is desired on these dams, please feel free to 
contact us. 

JWJ/vsb 
Enclosure 
cc: Geo.rge L. Chris·topulos 

Sincerely, 

ffiiJ 
~~~~~~." kson 

Ass.fsta · 



STATE OF 
WASHINGTON 

Dixy Lee Ray 
Gouernor 

OFFICE OF THE GOVERNOR 
legislative Building, Olympia, Washington 98504 

Mr .• B. K. Wesley Copeland, President 
International Science and Technology 

Institute 
1129- 29th St. S.W., Suite 404 
Washington, D.C. 20036 

Dear Mr. Copeland: 

July 7, 1978 

You requested by mailgram, June 27, 1978, comments and a list of small 
dams, size and location, and number and location of nearby low-income 
communities which would benefit from the potential hydroelectric gen­
erating facilities. 

·We have assembled in the enclosed table a list of low-income communities 
with dams and/or reservoirs located nearby. Some approximate data is 
included in the table to assist in your assessment,, such as head and 
discharge. 

Should your proposed program be funded, a more comprehensive and detailed 
assessment of these and other such po·tential opportunities in Washington 
State could be provided. 

I hope this information will assist you in your evaluation. 

Enclosure 



Dam and 
Reservoir 

Enloe Dam 

Lake CleEll.tm 

Easton Diver-
sion Dam 

Granite Creek 
(Republic Water 

Supply) 

Wynoochee 
Dam 

CapaCity 
(Ac.-Ft.) 

2,400 

no ,opo 

4,000 

70,000 

Location 
(Stream) 

Sim!lkaneeh 
River 

C1eEluni 
River 

YakitWl R. 

Granite 
Greek 

Wynoochee 
River 

Average 
Flow 

(cfs) 

2,300 

934 

1,066 

20 

1,260 

Head 
(ft.) 

60 

124 

56 

30 

162 

( 

Nearby Low 
Income Com­

munity 

Oroville 

Roslyn 

CleElum 

Republic 

Aberdeen 

Gostllopolis 

Montesano 

Location 
(County) 

Okanogan 

Kittitas 

Kittitas 

Ferry 

Grays Harbor 

Grays Harbor 

Grays Harbor 

Town 
Population 
(Number) 

1,565 

1,015 

1, 725 

1,053 

18,900 

1,590 

2, 790 

Unemployment 
(County, 
Percent) 

11.6 

10.1 

10.1 

9.2 

6.0 

6.0 

6.0 



STATE OF CALIFORNIA-RESOURCES AGENCY EDMUND G. BROWN, JR., Gov&rnor 

DEPARTMENT OF WATER RESOURCES 
,, '· 0. BOX 388 
,~,,;,ACRAMENTO 

95802 

(916) 445-924$ 

JUt 1 7 l97J 

Mr. B. K. Wesley Copeland 
President 
International Science and Technology 

Institute 
1129- 20th Street N. W., Suite 404 
Washington, DC 2003 6 

Dear Mr. Copeland: 

Your Mailgram of June 25, 197S, requesting information on 
California's hydroelectric potential at existing small 
dams to Governor Brown was referred to me for response. 

Enclosed is a summary of the requested information which 
was obt.ained from our Preliminary Offi,ce Report on our 
small, hydro,elec,tric site survey conducted in 1976. 

We are preparing a bulletin that will report the results 
of our survey, but it will not be available until later 
this year. I hope the enclosed information will be help­
ful to you. For further information, please call 
Mr. Richard Ferreira, Chief of Energy Systems Branch, 
Energy Division at (916) 3'22-3$02. 

(Fer.el~, f(L, 
t~~obie 
Director 

Enclosure 

cc: Honorable Edmund G. Brown Jr. 
Governor of California 



S M A L L E X I S T I N G D A M S 
~vi'rH HYDROEI,ECTR!C POTENTIAL 

Dam Name 

C.:m.:mchc Dam 

Cam? Far \-:est Dam 

Concow Dam 

Frenchman Dam 

Grizzly Valley Dam 

Little Grass Valley Dam 

l·yr<!mid Stream Release 

F-obert t~. ~:atthews 

::~,:t l\ntonio D~1m 
SJnta Felicia Dam 

Shasta River Dam ~o. 60 

Sli' C'reek Dam 

Virginia Ranch Dam 

k Ins~fficient data received 

Owner 

CaL Dept. of Water Resources 

Siskiyou Co. F.C. & W.C.D. 

East Bay H.U.D. 

South Sutter W.D. 

Thermalito I. D. 

Cal. Dept. of ~"later Resources 

Cal. Dept. of Water Resources 

Orov'ille-h'yundot te I. D. 

Hontcrey Co. F.C. & W.C.D. 

Cal. Dept. of Wnter Resources 

Ilumbolt Bay M.W.D. 

!'-!ontercy Co. F.C. & W.C.D. 
United 1rl.C.D. 

Montague t"l.C.D. 

oroville-Nyandotte I. D. 

Bro\vns Valley I. D. 

** Under one million kWh 

MW 

1 3 

4 20 

6 25 

3 17 

* * 
2 3 

2 3 

14 70 

4 20 

2 4 

3 6 

2 3 
1 3 

0.2 ** 
10 45 

o.s 3 

C6. F.C. & W.C.D. 
:!: • :1. 

County Flood Cont:coi & Water Conservation District 
- Irrigation District 

::.:.J.D. 
:.:. ~::. D. 

\·:.c.o. 

- Municipal Utility District 
- Municipal Water District 
- t·Jater Conservation District 

County To.,.mship, Range (Base)· 

Plumas 27N, 12E (tiD) 

Siskiyou 40N, 4W (!·10) 

San Joaquin 4N, 9E (11-10) 

Placer 14N, 6E (rtD) 

Butte 22N, 4E (t·lD) 

Plumas 24N, 16E (ttD) 

Plumas 23N, 13E (rtD) 

Plumas 22N, 9E (1.10) 

San Luis Opispo 25S, 10E (r-ID) 

Los Angeles 6N, lBW (Sll) 

Trinity lS, 7E (II) 

Monterey 245, lOE Um) 
Ventura 4N, lat"l u;n> 
Siskiyou 43N, sw (rtD) 

Butte 20N, BE. (f.!D) 

Yuba. 17N, 6E (HD) 

~nergy Division 
Department of Water Resources 
July 10, 1978 
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DIEPARTM.I&NT OF COM~IERCJE & 

ECONO~il(; DEVELOP~IENT 
DIVISION' OF ENERGY Be POWER DEVELOPMENT 

July 24, 1978 

Ms. Ma·ry Allen 
Inte,rnational Science & Technology Institute 
1129 20th Street, N.,w. 
Suite 404 
Washington, D. C. 20Q36 

Dear Ns. Allen: 

JAYS. HAMMOND 
GOVCRNOR 

7TH FLOOR MACKAY SLOG 

338 CENALI STREET 

ANCHORAGE. AI(. 99501 
Tel, (907) 272-0527 

This w.i 11 confi nn our te 1 ep'hone conversation of Ju·ly 14 pertinent to your 
telegraphic inquiry received by this·office June 30 regarding small dams 
in proximity to low income communities. 

Some 175 sites have been tdenti fied ~:n the State that would poss~bly fall 
within your .5 to 15 megawatt small hydro classificaUon. Of these,. some 
7,5 were at one Ume 1 i censed by the Federal Power Corrnni ssi on.. I waul d guess 
that perhaps 50 to 60 of these 175 sites could be considered potential projects 
under yol!lr program depending· somewhat on your definition of "low income commun­
ity" and incentives that might improve marginal feasibi 1 i ty. 

The foHowing listed projects identified by city, project and size are simply 
those that have been looked at mast recent l:y, fa 11 within the cri teri:an you 
have set down and appear feasible even without Federal participation. 

1. Angoon 
2. Cra.i g, Hyda.burg 

& Klawack 
3. Cordova 
4. Di 11 fngham 
5. Haines, Klukwan 
6. Hoonah 
7. Kake 
8. Ketchikan 
9. Kodi:ak 
10. Pelican 
11. Petersburg 

12. Sitka 
13. Teller 
14. Hrangell 

Thayer Creek 

Blac:k Bear Lake 
Power Creek 
Lake Elva 
Chilkoot River 
Gartina Creek 
Gunnuk Creek 
Swan Lake 
Terr0r Lake 
Pe~:;:can Creek Addition 
Crystal Lake Expansion 
Dam Water Supply Reservoir 
Green Lake 
Bluestone Canyon 
Virginia Lake 

lMW 

5 M\~ 
5 MW 
2. 25 r·1W 
8MW 
.75 MW 
1.8 MW 
15 MW 
12 MW 
.5 MW 
3:.5 MW 
1 MW (estimated) 
15 M\~ 
3 MW 
12 MW 



Miss Mary Allen -2- July 24, 1978 

We hope this information is helpful and would appreciate being kept informed 
of any Federal participati:on or any other information pertinent to hydro 
proJects of this size. We feel that small hydroelectric development has 
g,rea t potential in many parts of A 1 aska. 

Sincerely, 

D~ (.._ LU~~ ~I 
Dale W. Rusnell 
Chi:ef, Power :Development 

cc: Clarissa Quintan 
Honorable Ted Stevens 
Honorable Mi,ke Gravel 
Honorable Donald E. Young 



SMALL DAMS TO BE STUDIED 
AS POTENTIAL POWER SOURCES 

A first step has been taken to revive one of the 
Nation's oldest. and often neglected energy resources 
the hydroelectric power of small rivers and streams •. 

Fifty-seven proposals to evaluate exis·ting dams in 
30 states and Puerto Rico h.av:e been selected by the 
Department of Energy (DOE) for negotiating contracts. 
Under terms of the contracts, ·studies wil.l be conducted 
to determine the feasibility of installing. hydroelectric 
generators at dams less than 65 feet high. 

Such darns, already in.existence but essentially unused 
or aband.oned, have a nationwide potential fo·r adding up to 
54 million kilowatts of electrical g-enerating capacity 
to the U.S. energy supply. The total power potential from 
both existing dams and. undeveloped small-dam·sites capable 
of generating 5., 0•00 kil·owatts or less is estimated at 
200 million kilowatts, roughly 40 percent of the Nation's 
current electricity supply. 

The Government portion of the contracts is expected to 
total about $2.9 million and would be funded over the next 
six months. Approximately the same amount of funding will 
be expended by the contractors. Each of the firms will 
evaluate enlargement, rehabilitation or construction of 
hydropower facilities~ 

The 57 projects were selected from 224 proposals 
submitted in response to a DOE solicitation la•st December. 
The assessments are part of a planned .. series of proposal 
solicitations expected to result in cost-sharing·demonstration 
projects across the Gountry. DOE has allocated $10 million 
for the current fiscal year for programs on research, 
development and demonstration of small-dam hydroelectric power. 

MORE 
R,...78-151 
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The 57 projects for which contracts will be negotiated 
are in: 

Alaska 
California 
Connecticut 
Flo·rida 
Georgia 
Idaho 

·Illinois 
·Indiana 
Kansas 
Massachusetts 

Maryland 
Maine 

1 
Michigan.!/ 
Minnesota 
Mississippi 
Mon,tana 
Nebraska 
New Hampshire 
New Yo.rk 
Ohio 
Oklahoma 

-DOE-

Oregon 
Pennsylvania 
Rhode Island 
Texas 
Virginia 
Vermont 
Wa-shington 
Wisconsin 
Wyoming 
Puerto Rico 

(NOTE TO EDITORS: A. list of the selec.ted proposers and. 
their sites is attached.) 

NEWS MEDIA CON:TACTS: William L.R. Rice, 202/376-9471 
Andrea G. Davey, 20"2/566-9833 

R-78.-151 



SUCCESSFUL PROPOSERS 

Proposers 

City of Sewar,d 
P • 0. BO·X 3.3 7 
Seward~ Alaska 99664 

City o-f Siloam Springs 
Siloam Springs, Arkansas 

Energy Research and, Appli­
cat·ions, Inc. 

1301 &. El Segundo Blvd. 
El Segundo, Calif,ornia 90245 

Modesto Irrigation District 
P.O. Box 4060 
Modesto, California 95352 

City of Redding 
760 Parkview Avenue 
Redding, California 9600.1 

']?urlock Irrigation District 
P.O. Box 949 
Turlock, California 95380 

Town of Canton 
4 Market Street 
Collinsville, Connecticut. 06022 

City of Tallahassee 
Atten~ J.B. Dykes, Jr. 
City Hall 
Tallaha·ssee, Florida 32301 

State of Georgia 
·office of Energy Resources 
270 Washington Street SW, Rm 615 
Atlanta, Georgia 30334 

Boise Proj·ect Board of Control 
Atten: Royse. Van Curen 
214 Broadway 
Boise, Idaho 83701 

-----·-··-

Dam Sites 

Seward 

Lake Francis, Okl~homa 

Central (near Modesto} 

Red Bluf.f 

San Joaquin VaLley 
(near Modesto) 

Canton 

Tallahassee (20 Miles 
Sou thwe·s t) 

z.1onroe 

Boise 



City of Carlyle 
c/o City Hall 
850 Franklin 
Carlyle, Illinois 62231 

Hotel Baker L.uthe·ran Welfare 
S'ervices of Illinois 
4840 W. Bryaa Street 
Chicago, Illinois 60641 

-2-

Kansa,s_ Electric Power Coop., Inc. 
P.O. Box 4267 
Gage Center Station 
Topeka, Kansas 56604 

Raytheon Service Company 
Spencer Laboratory 
2 Wayside Road 
Burlington, Massachusetts 01803 

City of Northamp-ton 
c/o Planning Department 
Atten: Nancy Stack . 
Municipal Office Building 
Northampton, Massa.chusetts 01060 

Foster-Miller As-soc., Inc. 
135 Second Avenue 
Waltham, Ma-ssachusetts 02154 

Town of Wareham 
Town Hall 
Wareham, Massachusetts 02571 

Booz, Allen & Hamilton, Inc. 
Booz, Allen Applied Research Div. 
4330. East West Highway 
Bethesda, Maryland 20014 

Carlyle 

St .. Charles 

Manhattan 

Chicopee 
Lowell 

Northhampton 

Kennebunk, Maine 

Wareham 

Goffstown, New Hampshire 

Brighton Dam Feasibility Study Brighton 
Atten: A.L. Will, Project Mgr. 
Washington Surburban Sanitary Committee 
2017 Hamilton Street 
Hyattsville, Maryland 20781 

Central Maine Power Company 
Tippetts-Abbe-tt-McCarthy-Straton 
Edison Drive 
Augusta, Maine 04336 

Central.Maine Power Company 
Kleinschmidt & Dutting 
Edi-son Drive 
Augusta, Maine 04336 

Sa co 

Lewiston, Maine 

.. 

.. . , : 

I 



-3-

Central Main Power/st·one-Hebster 
Engineering Corp. 

Edison. Drive. 
Augusta, Maine 04336 

j . 
\ ...... Ayres, Lewis, Norris & May, Inc. 

The Peninsular Paper Company 
3983 Research Park Drive 
Ann Arbor, Michigan 4.8104 

··/Ayres,· Lewis, Norris & May, Inc. 
· Van Buren Township, Michigan 

3983 Research Park Drive 
Ann Arbor, Michig,an 48104 

Vcity of Traverse City . 
and Grand Traverse 

Cdunty Joint Venture 
Department of Light and Power 
City Hall 
'Traverse City, Michigan 4 9 6 84 

Rochester.Public Utility Department 
506 First Avenue, NE 
Rochester, Minnesota 559·01 

Pa,t Harrison Waterway Distric-t 
P.O. Drawer 1509 
Hattiesburg, Mississippi 39401 

Department O·f Natural Resources & 
Conservation 

Attn:· Richard Bondy 
State of Montana 
3:2 South Ewing 
Helena, Montana 59'601 

The Central Nebraska Public Power 
and Irrigation District 

P.O. Box 356 
Holdrege, Nebraska 68949 

Nebraska Municipal Power Pool 
Atten: H.S. Wacker, General Manager 

·521 South 14th St. 
Lincoln, Nebraska 68508 

Fairfield 

Ypsilanti 

Van Buren Township 

Traverse City 

Rochester 

Clark County 

Tostan 

., 

Elwood 

Lincoln 

.. 

t-: 
[· 



Bethlehem Mink Farm 
Box 348 

-4-

Littleton, New Hampshire 03561 

Hoyle, Tanner & Assoc., Inc. 
One Technology Park 
Londonderry, New Hamp~hire Q305~ 

New York Energy Research and 
Development Authority 

230 Park Avenue 
New York, NY 100.17 

]\merican Electric Power Service 
\ Corporation 

Agent for Michigan Power Company 
Indiana & Michigan Electric Co. 
2 Broadway 
New York, NY 10004 

Little Falls Feasibility Study -
Joint Venture 

Atten: D.R. Bristol, Project Mgr. 
Niag·ara Mohawk Power Corporation 
300 Erie Blvd. West 
Syracuse, NY 13202 

City of Columbus 
Department of Public Services 
50 West Broad Street 
Co1urnbus, Ohio 4J215 

City of Piqua, Ohio, Inc. 
219 West Water Street 
Piqua, Ohio 45356 

Confederated Tribes of the Warm 
Springs· Indian ·Res.ervation 

Warm Springs, Oregon 917761 

Allegheny Electric Cooperative, Inc. 
2.12 Locust Street · 
Harrisburg, Pennsy1vania 17101 

Rhode Island State Energ.y Off.ice 
University O·f Rhode Island 
80 Dean Street 
Providence, Rhode Island 02903 

!-
t 
( 

f: 

Bethlehem r-
[> 

Northumberland (2 Concord Proposals) 

Guilderland 
Croton Falls 
High Falls 
Lake P lac.id 

( 4 Proposals) · 

Berrien Springs, MI 
Buchanan, MI 
Elkhart, IN 

Littl:e Falls 

Columbus 

Piqua 

Salem 

30 miles south of 
Pittsburg 

Woonsocket 

';~ 
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City of Sequin 
Utilities Department 
P.o. Box 591 
Sequin, Texas 78155 

State of Utah 

-5-

Division of Water Resources 
State Ca·pital Building, Rm·. 435 
Salt Lake City~ UT 84114 

Dan Riyer Incorporated 
Atten.: S.J. Jordan 
Director of Corporate Engineers 
2291 Memorial Drive 
Danville, Virginia 24541 

West River Basin Energ,y Cornm. Inc. 
R. D. #1 
Jamaica, Vermont 05343 

Vermont Electric Cooperative, Inc. 
Atten: W.N. Cook·, Exec:. Mgr. 
School Street . 
Johnson, Vermont 05656 

Vermont Marble Company/International 
Engineering. Company 

61 Main Street 
Proctor, Vermont 05765 

Central Vermont Public Service 
Corp. and Townscape, Inc. 

77 Grove Street 
Rutland, Vermont 05701 

Pub.lic Utility District #1 of 
Okanogan County 

P.o. ·Box 912 
Okanogan, Washington 98840 

South Columbia Basin 
Irrigation District 

Atten: Russell D. Smith 
Third & West Lew.is Street 
Pasco, Washington 99301 

Spokane City Water Division 
East 914 Grace Avenue 
Spokane, Washington 99207 

Kimberly-Clark Corp. 
401 North Lake Street 
Neenah, Wisconsin 54956 

Sequin 

Bear River, Wyoming 

Danville 

Jamaica 

North Hartland 

West Central 

Middlebury 

Oroville 

Coulee City 

Spokane 

Appleton 

I 

.i 
·_{ 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

APPENDIX F 

PART I AL L1 ST OF GROUPS TO ASS I ST IN 
ASSESSING ENVI-RONMENTAL IMPACT 

National Wildlife Federation 

American Rivers Conservation Cour:~C'i I 

National Audubor:~ Society and state societies 

American Fisherfes Society 

Sport Fishing Institute 

Trout Unlimited 

Natfonal Watershed Congress 

Citizens Committee on· National Resources 

The Conservation Foundatton 

Environmental Policy Center 

Sierra Club 

International Association of Fish and Wildlife Agencies 

Conser vat I on Society of Southern Vermor:~t 

New HampshireEnviror~merntal Coal itton 

Total Environmental Action Foundation 

U.S. F i s·h and W i I d I~ i fe Service 

State fish and wild I ife agencies 

State water resources boards 

Federal Energy Regulatory Commission 

lmstitute for Water Resources, U.S. Army Corps of Engineers 

Source: The Johns Hopkins UniversIty, App I i ed. Physics Laboratory, 
Problems in Redevelopment of Old Hydroelectric Power Dams; 
Second Report on New England (Laurel~ Maryland: The Johns 
Hopkins University, February 1978), p. 28. 



APPENDIX G 

FEDERAL ENERGY REGULATORY COMMISSION "SHORT FORM'' 

[6740-02] 

DEPARTMENT OF ENERGY 

FacleroUnergy Regulatory Commlaalon 

[18 CPR Ports 2, 3, 4, 131] 

IDoc:ket No •. RM78-9l 
SHORT-FORM UC!NSE AND.ASSOCIATEu 
ST.ANDARDIZED•CONDmONS (L...;f()RM) 

APRn. 21, 19'78. 
AGENCY: Federal' Energy Re~~~atory 
Commission. 
ACTION: Proposed rule. 
SUMMARY: The Comm.Jsslon .gives 
notice that it proposes to amend its 
rules and regulations in order to estab­
lish a short-form .hYdroelectric lkense 
with> related standard conditions ( L­
Forms). In addition. a new application 
form would be establlshed with ;u:com­
pa.nytng instructions for completing 
:the application tor a short form li­
cense. The purpose of the proposed ru­
lemakl.ng ls·to provide a slmpli!ied pro­
cedure. and format for processing ap. 
plications tor small-scale hYdroelectric 
proJects that meet specitlc size crite­
ria. AvaUabillty of such procedures 
would save time for the applicv.nt and. 
the Comm.Jssion staff. It would en­
courage the development of small ca­
pacity hydroelectric proJects in fur­
therance of national policies for con­
servation of fossU.tuels. 
DATES: Comments should be submit­
ted! not later than May 23; 1978~ 
ADDRESSES: Secretary, Federal 
Energy Regulatory· Collli:1ission, 
Washington. D.C; 20426. 

FOR FURTHER INFORMATION 
CONTACT: 

ROnald Corso, Office. of Electric 
Power Regulation. 202:.215'--4863; 

, Raymllnd Hagenlock, OUice of the 
Gilneral Counsel, 202-275-4271. 

SUPPLEMENTARY INFORMATION: 
Pursuant to · section SJ3, Title 5, 

SOURCE: Federal Register, Vol. 43., No. 83 (April 28, 1978), 
pp. 18196-18205 



United States Code, a.nd sections 4<e>, 
9, 10, a.nd 309 of the Federal Power 
Act <Act> <41 Stat. 1065-1066, 1068-
1069, 49 Stat. 840-841, 858-859, 61 
Stat; 501; · 16 u.s.c. 797<e>; 802, 803, 

"'ll. and 825h>• a.nd sections 402. a.nd 403 of 
the Department of Energy Orgaruza. 
tion Act <PUb. L. 95-91!, 91 Stat •. 565>• 
the Commission gives. notice that it 
propases to amend specific sections of 
the rules a.nd regulations in· order to 
t:atablish a short-form hydroelectric 11· 

· cense with related standa.rd conditions 
(L-Forms>. In addition, a new applica­
tion form would be established with 
accompanytng instruction for complet-. 
ing the application for a short-form 11· 
cense. 

The purpose of this· proposed rule­
makjng, .is to provide a simplified pro­
cedure and format for processing ap­
plications for small'-scale hydroelectric 

··.}··-·. ,· proJects that meet specific size criteria as ~Jtated herein. AvaUabWty of such 
procedures would save time for the ap­
plicant a.nd the Commission staff. It 
would encourage the development of ·i small capacity hydroelectric projects 

•.. fu. furtherance of national -policies for 
1 conservation ·of fossil fuels. For exam­
.1 ple, considerable impetus a.nd in· 
) creased attention is being given to hY· 

droelectric proJects as a result of the 
Admin.lstratiori's energy, policies <such 
as the incentive. program for proJects 
less than 15 megawatts included in tHe 
'rational Energy Act proposals now 
under consideration by a Joint Confer­
ence Committee of .the u.s. Senate 
a.nd House of Representatives>• 

There has been a sharp increase in 
e number of inquiries a.nd appllca­

ons received by Commission staff in 
ecent montha concerning the install&· 

tion of additional generating capacity 
at existing hydroelectric projects, the 
redevelopment .of existing projects ·to 
provide additional power, a.nd; the ln-

l stallation of power generating .facW­
' ties at existing nonpower dams. Indi· 
1 cations are that this interest wW 
) result 1n sharply lncrea.Sed numbers of 

I
. applications being fUed with the Com• 

~
··_: mission in the future. 
. Constraints imposed by the Federal 

Power Act lnhibit to some extent the 
abWty of the Commission to expedite 
action on applications. However, with 
regard to proJects of 2,000 horsepower 
_or less, the CommiSsion has avalled 
Itself in the past. of the authority pro­
vided in section 10{1) of the Act, 1:6 
U .S.C. 803U>, to "waive such condi­
tions, provisions, and requirements" of 
part I of the act as may be deemed in 
the publlcr interest to waive under the 
circumstances. The only excl\Jsions to 
this waiver authority in section 10(1) 
are the .granting of license periods 
longer than 50 years a.nd changes in 
the requirements for annual charges 
for use of lands within Indian reserva­
tions. 1 In an effort to reduce the burden of 

"ollcatlon preparation for small .pro-

PROPOSED RUI.~S 

jecta, .the· Commission's regulations 
currently require considerably less 
detaU, 1n applications for projects of 
2,000 horsepower or less <approximate­
ly 1,500 .Jillowatta> than for larger pro­
jects. Section 4.60 of the re-gulations 
requires use of the format prescribed 
by section 131.6 of the regulations for 
such projects. 

However; utllization· of the provi~ 
sions of·§ 131.6 does not ·always result 
1n the expected savings of. time a.nd 
effort in · the processing of applica­
tions;· This is generally due to the 
quality of the application initially re­
ceived <i.e., the extent to which the 
application conforms to the require­
ments of the regulations>. Experience 
shows that applicants are often unable 
to obtafu Cor understand> the regula­
tions. Staff analysis shows that poten­
tial time savings are also often unrea­
lized for other reasons such as delays 
in receipt of comments from affected 
Federal, State, a.nd local agencies with 
respect to the application, low priority 
of small projects versus those produc­
ing. substantial bl<Jcks of new generat­
ing capacity, occasional protests or in· 
terventions, etc. The overall result 'Is 
that a minor proJect application With 
no complex features routinely requires 
from 6 to 9 montha to be processed for 
CoiDllliSsion consideration for licens" 
lng. The Commission by this rulemak· 
lng seeks to simplify the licensing pro­
cess for small hydroelectric projects. 

To reduce. the time required to pro­
cess applications for licenses for small 
projects, a "short-form~· application 
a.nd license is -proposed. In brief, the 
Intention is to develop a simple appli­
cation format which could be complet­
ed by an applicant following instruc­
tions furnished with. th~ form, attach· 
lng only the minimum drawings, certi· 
flcations, etc., ·necessary to meet the 
requirements of the Federal Power 
Act and other applicable s~atutes. 
Compared to the present regulations, 
the proposed short-form application 
wotild lessen the descriptive informa­
tion needed, reduce. the details re­
qufred on maps and drawings; a.nd sim­
plify the requirements for complying 
with the National Environmental 
Polley .Act <NEPA>. 42 U.S.C. 4321 et 
seq., without compromising environ­
mental considerations. 

To provide for the broadest appllca· 
bWty of the proposed procedure to the 
Commission's workload, and ·to ensure 
compliance with applicable statutes, it 
would- be necessary to impose certain 
limitations on utllization of the pro­
posed procedure~ The "Short-form" 
procedures would not be used on a.ny 
projects: 

<1> Having a dam or diversion struc­
ture more than twenty-five <25) feet in 
height above stream bed, 

(2> Impounding a reservoir having a 
surface area of 10 acres or more, 

(3) Exceeding 2,000 horsepower 
<1,500 ldlowatta>. 
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The first criterion was chosen be· 
cause it Is consiStent with the National 
Dam Inspection Act, 33 U.S.C. 467a-
467e, that Is, dams of this size would 
likely be in a low hazard category. The 
second. criterion was chosen because it 
Is consistent with the Fish a.nd WUd· 
life Coordination Act, 16 U.S;C. 661-
666c, that is, formal consultation with 
the Federal a.nd State fish and· wUdlife 
agencies Is. not required when the 
maximum surface area of the 1m· 
poundment is less than 10 acres. And 
the third criterion was chosen based 
upon section 10m of the Federal 
Power Act as explained above. 

.~ There woUld be no llmitation on the 
status of the applicant. i.e., it may be 
an individual, an association, a State, a 
municipality, a corporation, or other 
entity. Appropriate identification of 
the applicant's status .would be re· 
quired. 

If the project were proposed for de· 
velopment on Federal lands; the appll• 
cant would be required to apply for 
any appropriate peimita required by 
the agency having· Jurisdlction over 
the Federal lands involved. 

Applicants · for proposed proJects 
would be required· to consult with ap­
propriate Federal, State, and local· re­
sources agencies during the prepara­
tion of the applications and provide in· 
terested agencies with the opportunity 
to comment on the proposal prior to 
ita flllng with the Commission. The 
comments of such agencies ~ould be 
attached to the application when !!led~ 

When the application is found to be 
in conformance with the regulations 
a.nd acceptable .for proces5ing, a public 
notice would be issued by the Commis­
sion pursuant to section 1.19<b> of the 
Commission's regulations and section 
4<e) of the Act, 16 U.S.C. 797<e>. This 
notice woUld afford a.n opportunity for 
Federal, State. a.nd local agencies. a.nd 
the general public, to inform the Com­
mission of objections to the proposed• 
project, or to provide conditions which 
the· agencies -believe should •be includ­
ed in any license which may be issued, 
We emphasize that applications for 
such .projects woUld not be forWarded 
to Federal, State. a.nd local agencies 
for comments. Public notice issued by 
the Commission would be 1n sufficient 
detaU to describe the .project and ita 
purpose so that agency input 1n re­
sponse to public notice could be ade­
quately provided. Copies• of the public• 
notice would be individually sent to 
appropriate agencies in addition to the 
normal .publication 1n newspapers and 
1n the FEDERAL REGISTER. The expand· 
ed public notice would. include- addi· 
tional descriptive information .a.nd a 
map. Although the li'!EDERAL REGISTER 
notice would not include such a map, 
it would indicate that a map could be 
obtained from the Commission or the 
applicant upon request. Application 
guidelines also require contacts with 
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appropriate agencies prior· to flllng of 
the application. The Commission be­
lieves these procedures comply with 
section 4<e> of the Federal Power Act 
and· other statutes. 

With respect. to NEP A and the Com~ 
mission~s regulations· related to NEPA, 
specifica.Uy section 2.80 et seq,. the 
Commission's staff would continue to 
prepare. environmental assessments of 
the proposal. during the· review a.nd · 
analYsis of each application as is done . 
at present; The Information submitted 
by the applicant as provided for in the . 
new application form, together with 
the comments a.nd analysis received 
from interested agencies and members 
of the public, as well as the indepen· 
dent evaluation ·of. the staff, will form 
the basis for the ult1Inate determina­
tion of whether an· individual proposal 
will or will not be a maJor Federal 
action signj!irantly affecting the qual• 
tty of the huma.n environment. 

The license order would become 
final 30 days from the date of Issuance 

·unless an application for rehearing 
were filed'. In accordance with section 
313Ca) of the Act, 16 u,s.c. 825l<a>. 
FaUure to fUe. such an application. 
would constitute-acceptance of the li• 
cense. Acknowledgement of accep. 
ta.nce of the license would be required 
to be provided to the Commission 
within 60 days of"the date of Issuance 
of the order. 

The proposed amendment to the 
Commission's rules and regulations 

PROPC? S:ED RULES 

under the Federal Power Act would be 
Issued under the authority granted 
the Federal Energy Regulatory Com­
mission by .the Federal Power Act, as 
amended, particUlarly sections 4(e), 9, 
10, .and 309 C4l Stat. 1065-1066~ 1068-
1069, 49 Stat. 84o.:341. 858-859, 61 
Stat. 501; 16 U.S.C. 797Ce>, 802, 803, 
and S25h>, sections 402 and 403 of the 
Department of Energy Organization 
Act <Pub. L. 9s;..91, 91 Stat. 565) and 
E~O; 1!2009; 42 FR. 46267 •. 

PART 3-0RGANIZAnON; OPOATION; 
INFORMATION AND REQUIEm 

In order to Implement the subject 
matter considered above, the Commis· 
sian ·proposes to amend Part 3, Sub­
chapter A-General Rules, Chapter I. 
Title 18, Code of Federal Regulations. 
by deleting the word "major"' from 
§3.114Cb>. As amended. §3.ll4<b> will 
read: 

§ 3.11" Lieenaes. 

.. .. • • •. 
Cb> Applications under the Federal 

Powe:r Act for license authorizing con­
struction of projects; for license. for 
constructed proJects: and for renewal 
of licenses .for projects are processed 
ln the manner stated in.§'3~l33. 

• • • .. 

PAJtT 4-UCENSES, Pfi!MITS, AND 
DETERMINATION 01' PROJECT COSTS 

2. The Commission proposes to 
amend Part 4·, Subchapter B-Regula­
tions Under the Federai Power Act, 
Chapter I. Title 18, Code of Federal 
Regulations; by adding a new §4.61 to 
read as follows: 

§ 4.61 Contents. 
<a> Each application for a short-form 

license for a small-scale hydr:oelectric 
project, whether constructed or to be 
constructed, shall conform to § 131.7 of 
this chapter and sha.ll be !Ued In ac­
cordance with §4.31 of this chapter. 

<b> Short-form licenses are restricted 
to constructed or unconstructed hY· 
droelectric projects which have or will 
have generating capacity of 2,000 
horsepower <1.500 kW> or less. do not 
include dams or diversion ·structures 
over 25 feet In height above stream 
bed, and do not Impound a reservoir 
having a· surface area of 10 acres or 
more. 

PAJlT 131-fORMS 

· .. -·_. 

3. The Commission proposes to 
amend· Part 131, Subchapter D-AP- '",;;:::~. ' 
proved Forms; Federal Power Act, 
Chapter I. Title 18, Code of Federal 
Regulations. ·bY adding a new§ 131.7 to 
read as follows: · 

§:131.7 Application for short-form license. 
CSee §4.61 of ~his chapter.) 

-·""·----
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APPLICATION FOR SI-!ORT -FORM L1 CENS E 

1. Applicant;s full hame aM address:~--------'-----

(Zip Code) 
2. location of Project: 

State: County: 
Nearesrt~TF:o""'w_n_: -_,-.,...,___.·~--~Stream:-~--'-------

3. Project descrl~ti on and pr·oposed mode of operation (reference 
to Exhibit K and l, as appropriate): 

( conti riue ori separate shee·t if necessary) 

lands of the United States ctffected (shown on Exhibit K) 
(Name) (Acres) 

a. -National Forest 
b. Indian Reservation 

Public lands under· c. 

d. 
e. 
f. 

jurHciiction of 
Other 

Total u.s·. Lands 
Chec~propri ate bo£... 

1_. I Surveyed !_/ Unsurveyed 1 and in pub 1i c-1 and 
state : ·. . 

(1) If surveyed Jand in pul>lic-land state provide the. 
following: ' 

Sections and subdivisions: _______ ~ 
Range _Township:----~---
Pri ncipa 1 bas~e and meridian:"'·"'"·~·-·-.---:--.,----

(2) if unsurveyed or .n()t in public-land state, see 
Item 7 of instruc:tions:~---~~----­

! 

Purpose of proJect (use of power output,etc.) 

ncr.ket t~o. ~1178-9 -7-

6. Construction of the project is planned to start _ 
It wi 11 be completed within months from the"'-7da::.·t~e~ofr----
issuance of license. -

7. list here and attach copies of State water permits or 
other perinits obtained authori zj ng the use or diversion 
of water, or the construction, and/or operation .and 

8. 

9. 
10. 

· maintenance of the proposed projects: · 

Attach an environmental report prepared in accordance with 
the requirements set forth in the Instructions for 
Completing A~plicatlori {or Short-Form license. 
Attach Ex~ib1t K and L drawings. 
State of 
County 0-p-----------=-~~----ss: 

_ . __ - "ttfd _ . being 
...,.du~-l'""'y-sw.,..o_r_n_,~e"'a=c-rh-f.,_o_r-....-himself, deposes and says that 
*(he is a citizen of the United States of America), *(all 
members of the association are citizens and have signed 
this affidavit) or *(he i~ ~he duly appointed agent of 
t~e asso~iation, municipality or corporation), and has 
signed this application this day of---~-----19 . -· . 

By 
Subscribed and sw::--o''"'rn,......._,t:-:-o'br_e-..f""o=re'""· ""'ili""e'-'-; -~a,.._ -.;No:-o•ta:-r-y,..,..Pu'b,....,l,..,.i-:-c.....,o""f~t,...he-,-. 
State of , this _day Of 
19 . ------ --~-----

/S[Al/ 
(Notary Public) 
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JlrSTR.11C'l'IONS FOR. COW'LETDI'G Al'PLIC.\TIOM 
J'OR. SHOR.T·FOIUI LICENSI: 

Gl!:l'I'ER.AL 

1. ThJs application may be used lf. the pro­
posed proJect will have a total generating 
capacity of not. more than 1,500 kW, im· 
pound a reservoir having a ·Surface. area of 
not more than 10 acres, and Include no da.m 
or diversion structure over 25 feet. In height. 
Advice regarding ·the propel' procedure for 
fUlng should be requested from the Com• 
mission In Washington. ·o.c.; or from one of 
the Cornml&sion!s. regional offices In Atlano 
ta. Chlcago, Fort Worth. New York. or San 
Francisco. 

2. ThJs appUc:J.tion b. tO be completed and 
!Ued ·lil.an original and nine copies wtth the. 
Federal Energy Regulatory Commission~ 
825 North Capitol Street NE., Washington. 
D.C. 20426. Each copy of the appllcation Ia 
to·be ac:companted by: 

<a> A copy each of exhibits K and L de­
scribed herelil. 

Cb> A copy of a State wateNtualJty certltl­
cate pursuant to section. 401 of the Federal· 
Water Pollution Control Act, and a water 
rights certUicate · or slmllil.r evidence re• 
qulred by State law relative to use· or diver­
sion.of water. 

Ccl Appllr.ant shoilld COiltact the State 
natural resources department or equivalent 
to ascertain whether other approvaLS are 
necessary and, attach copies of such appro­
vaLS to the ~ppUcation. 

Cd> A copy of .applicant's environmental· 
report·desCrtbed herein. 

3. No work may be.· started on the .proJect 
untU receipt of a signed license from .the 
COmmission.. The application Itself does not 
IWthorlZe entry uEX)n government lands for 

PROPOSE.;, RU1.ES 

any purpose. If the project Ia located !n.part 
or In whole ttpon Federal la.''ld, the appli­
cant should contact the appropriate land 
management ·agency regarding the need to 
obtain a right-of-way pennit. As noted. 
above, other State or Federal perm.Jts may 
be required. 

4. Applicants must be citizens of the 
UnJted States. II the applicant 1s a .corpora­
tion, the State in which It is Incorporated 
and the location of the ptlnclpal place of 
business must be shown. II appUC:mt 1s an 
association. each member must be a citizen 
and must Sign. the affidavit. The allldavlt 
may be attached as a.separate sheet It nec­

.essary. Corporations <mlinJclpal or private>, 
municipalities, and associations of citizens 
shall provide the ruun.e and address of. the 
person who Is authorized to act as agent, 
and consent to accept servtee. upon. such 
agent as service upon the appl!can:t. This In­
formation can be provided by a letter at­
tnched ,to the application. 

5. If the stream .Is tmnamed, give the 
name of the nearest named stream to ·which 
It Is tributary. 

8. The proJect description <application 
item 4) shall Include, as appropriate: The 
number of generating linJts, Including auxil­
Iary units; the capaeltY of each unit, and 
provisions; It any, for futUre· units; type of 
hydraUlic turbine<&>; a description of how 
the plant 1s to be operated, manual or auto­
matte, and whether the plant 1s to be used 
for peaking; estli:nated average annual gen-' 
eratlon In kilowatt-hours; estimated average 
head on· the plant; r.eservotr surface uea In 
acres; estimated hydraulic capacity of the 
plant (flow thr'lugh the plimt) In cubic feet 
per second; estimated average flow· of the 
stream. o.t the plant or point of diversion; 
sizes, capacities, and construction materials; 

as appropriate, of pipelines, ditches, flumes, 
canaLS, Intake facilities, powerhouse, dams, 
tl'!l.llSlllisslon lines, etc;; :md estimated cost 
of proJect. 

7. In the case of unsurteyed public land, 
or l<md not In a publlc·lands State, give the 
best legai description avo.llable. Include ,---. 
distance and general direction from . . ... _ ... _ .. 
nearest citY or town, fixed monliment, phya­
·ical Ceatures, etc. 

8. Exhibits K and L shall be submitted on 
separate drawings; Drawings for exhibits K 
and L shall have ldentily!ng title blocks· and· 
bear the following certlficat!on: "This draw~ 
tng Is a part of the application for license 
made by the undersigned this - day of 
----.19--. 

<Na.me of applicant.) 

9. The Commission reserves the right to 
require additional' Information, .or another 
filing •procedure It data provided Indicate 
&\lch action to be appropriate. 

E:x:lmuT K-PRon:cr LANDs w·BommAR.U:S 
1. The exhibit K !s a planimetric map 

showing the portion of the ·stream devel· 
oped, the iocatton of all essential' proJect In· 
formation; such as the <fum or diversion 
structure, pipeline, DOwerplilnt. access 
roads. transml.>slon Jines, proJect boundary, 
land ownerships, and government land· 
boundaries and' ideniiiiqattons. 

2: The map shall be an Ink drawing or 
drawing of similar qua.llty on a sheet not 
smaller than 3 Inches by lO.'>'o Inches,. drawn 
tO a scale no smaller than 1 inch equals 
1:,000 feet; Ten legjble prints shall be sub­
mitted with the· appUcatlon. The traci.r,g 
will be requested after .revtew of the appllca· 
tlOn. 

.~ 

· .. ' .. ....-
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3, The project boundUy shall,be dra..wn on 
the map ·so that .the• relationship of each 
proJect facWty to other property lines can 
be determined. The, boundary shall enclose 
all proJect works such as the pipelines, 
roada, powerhouse; and transmlss1on lines. 
It shall be the minimum feasible dJsta.nce 

-~ proJect works necessary to allow oper­
.... '·'a and maintenance. The dJstance·ln feet 
r.·om each principal !acWty to the boundary 
shall be shown. The proJect boundary 
should be a. surveyed line with stated 
courses and dJstances. A tape-compass 
survey Ia acceptable. True north shall be In· 
dlcated on the map. The area of government 
land. 1n acres within the proJect boundary 
shall be shown. It Ia suggested that the ap-· 
proprlate government agency be contacted 
for asslata.nce In . determtnlng the govem" 
ment land acreage. For clarity, use inset 
sketches to a J.&rger scale than that used for 
the overall map to show relationshipS· of 
proJect works, natural features, and proper­
ty lines. 

4. Show one or more, tles by dJstance and 
bearing !rom a de!lnlte, Identifiable point or 
polilts.on project work or the proJect bound'­
a.ry to establliihed comers of ·the publlc land 
survey or other survey mopuments, If avail• 
able. 

5. U the proJect affects unsurveyed. gov­
ernment lands. the protraction of township 

· and section llDes shall be shown. Such pro­
tractions. whenevery avallable, shall be 
those recognized i)y · the agency of the 
United States having Jurisdiction over the 
lands. On unsurveyed lands, show ties by 
dJstance and bearing to fixed recognizable 
obJects. 

6. U both government and private lands 
are utWzed :by the proJect. the detailed 
sueyey descriptions dlacussed above for the 
project, boundil,ry applY onlY to government 
lands. Oeneril.llacatlon ·data will suffic;e for 
proJect·works·on.prlvate lands. 

ExmBrr L-Pao.n:cr ST1U7ctcnms .um 
~ EQUil'JIBliT . 

'1\L~ .. ~e exhibit shall be a simple Ink draw­
Ing or drawing of s1mllar quallty on a sheet 
not smaller than 8 Inches by 10~ Inches, 
drawn to a scale no smaller than 1 Inch 
equals 50 feet for plans· and profiles. and 1 
inCh equals 10 feet for sections. Ten legible: 
prints shall be submitted with the applica­
tion. Traclng(s) will be •requested &fter lnl· 
tlal review of the applli:atlon. 

2o The drawing shall show a plan, eleva­
tion. and section of the diversion structure 
and. powerplant. Generating and auxillary 
equipment proposed. should be clearly and 
simply depleted and described. Include a. 
north arrow on the-plan view. 

EzfvmOIDimr.r.U. Rm/'OaT 

The requirement ·herein for an environ­
mental report should be conslatent with the 
scope of the proJect and the environmental 
Impacts of the proposed action. Le., authorl· 
zatlon to operate and maintain an existing 
proJect would require less detailed lnforma,. 
tlon than authorization· to construct a new 
proJect. The environmental report.shall set 
forth the following In a clear and conclae 
manner. 

<1> A brief description of the project and 
the mode- of operation. Le., run-of-river, 
pealdng, or other. 

<2> A description of the environmental set­
ting In and near the proJ!!Ct area to Include 
vegetative cover, flab and wildlife· resources. 
water. quality and' quantity, ·land and water· 

. \uses.:. recreational use. socioeconomic as-
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pects, historical. and archeological resources. 
and visual. resources. ·Special attention shall 
be provided. rare and endangered. plant and 
animal species, critical habitats •. sites ellgl• 
ble for or Included on the National' Register 
of .Hiatorlc Places, Asslatance In• the prep­
aration of'thla lnfomtatlon may be obtained 
from state natural resources· departments. 

<3> A description of the expected environ­
mental Impacts resulting from construction 
and operation of the proJect. Include a dis­
cussion of specific measures proposed by the 
applicant or others: to protect and enhance 
environmental resources and ·to mitigate ad­
VeQe io)pacta,ot the project on the environ­
mental resources ·and: values, ·and. the cost 
thereof. 

<4> A description of ·alternative means of 
obtaining · an amount of electric power 
equivalent to that provided by the project 
In ·the event that construction or continued 
operation of the project Ia not authorized. 

' <5> A description of the steps· taken by the 
Appllcant In consulting with Federal. State. 
and local. agencies dilrlng the preparation of 
the environmental report. Indicate which 
agencies have received the· final report and 
provide copies of letters·contalnlng the com· 

• ments of those agencies. 

PART 2-GENEIAL POUCY AND 
INTERJ'IETATIONS 

4. The Coll11ll.lsslon proposes· to 
amend Part 2, Subchapter A-General 
Rules, Chapter I, Title 18, Code of 
Federal Regulations, by adding two 
new L-Forms, L-22, and L-23, to the 
end of § 2;9<c>. 

As amended,§ 2.9<c> will read: --- . . 

§;2.9 Conditions In preliminary permits 
and llcenses--olist of and citations to 
"P-" and'"L-" Foim& 

• 
<c>• • • 
P-1: • • • 

• • • . . 
L-22: Short-Form License, Projects 

Affecting Lands of the United States, 
57 FPC-<April, 1978). 

L-23: Short-Form License, ProJects· 
Not Affecting Lands, of the United 
States, 57 FPC-<April, 1978). 

B. Proposed new L-Forms L-22 and 
L-23 are attached to this Noilce of 
Proposed Rulemaldng as Appendix A 
and· Appendix B respectively. 

c. Any mterest.ecJ. person may submit 
to the Federal Energy Regulatory 
Commission. Washington, ·o.c. 20426, 
not later than May 23, 1978, data, 
views, comments or suggestions in 
writing concerning all or part of the 
amendments proposed herein. Written 
submittals will be placed in the Com­
mission's public ffles and will be avail· 
able for public Inspection at the Com­
mission's Office of Public Information, 
825 North Capitol Street, Washington, 
o.c. 20426 during regular business 
hours. 'l'he Commission wtll consider 
all such written submittals before 
aciing on the matters herein proposed. 
An original and 14 conformed copies 
should be filed. with the .secretary of 
the Commission. Submittals to the 
Co.lllllili!Sion shoUld indicate the name, 
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title, and mailing address of the 
person to whom communications con­
cerning the proposal should be ad­
dressed and whether the person filing 
them requests a conference with the 
staff of the Commission to discuss the 
proposed amendlnents. The- staff, in 
its descretlon, may grant or deny re­
quests for conferences. 

D. The Secretary shall cause prompt 
publication of this· notice to be made 
in the FEDERAL REGISTER. 

By Direction of the Commission. 
Kli:NNErH F. PLUMB, 

Secretary. 

APPENDIX A 

FEDERAL ENERGY REOtn.ATpRY CoMMISSION 
Form L-22 <April, 1978> 

SBOB.T.FOJUil LICENSE 

ProJects Affecting Lands of· the United 
States 

ProJect,No. - ....... -----
An appllcatlon was ftled on --- and 

supplemented on - by ------­
for a short fomt llcense !or a hydroelectric 
proJect located on lands of the United 
States.--------
Order l&sulng short form.llcense: 

Date of tssuance: -----
<A> This license Ia ·Issued to· <IJ· 

censee> of ; for a period e!fectlve 
the first day of the month In which thla 
order Ia Issued; and terminating --.- years 
thereafter, for the construction and/or op­
eration and maintenance. of ProJect No. 
-- located on , a tributary or 
the , &ffectlng lands of the United 
States under the administration of 
---· subJect to the· terms and condi­
tions· of the Federal Power Act, Insofar as 
not expressly waived herein. which Act la·ln· 
corporated by reference as part of this u, 
cense and subject to such rules and regula. 
tlons as the Commlaslon has Issued or pre­
scribed' under the provisions of the Act. 

<B> This proJect conslats of: 
m all lands constituting the proJect area 

and: enclosed by the proj~t-boUndary or the 
.Licensee~& InterestS In such l&nds, the lim1ts 
of which are otherwise defined, the use and 
occupancy of which· are necessary for the 
purpose of the proJect; such proJect area 
and proJect boundary being sho:wn and de­
scribed. by certain Exhibit K drawing(s), 
FERC No<s>. -·--, which also fomt part 
of the appllcatlon for llcense. 

<11> proJect works consisting of; 
the location, nature, and character of 

which are more specUlcally shown and de­
scribed by the exhibit herelnbe.(ore cited 
and by ·Exhibit L drawing(s), FERC NO<s>. 
-. which· &lao fOmt· part of the applica­
tion for llcense. 

<W-> all of the structw:es. fixtures, equip­
ment. or facWtles· used or useful In the 
maintenance and operation of the project 
and located on· the project area. and such 
other property as may be used or useful In 
connection with the proJect or any part 
thereof; together with all riparian or other 
rights. the use or possession of which are 
necessary or appropriate In the mainte­
nance or operation of the proJect. 

The exhibits designated ·and described In 
the above paragraphs are hereby approved 
and made a part ofthe license~ 

~·~ . 
i Q" . 
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<C> Pursuant.to•Sectton 10<1> ot the Feder· 
a.l Power Act, It hiiB been found In the 
public Interest to waive the· following Sec­
tiona of Part I of the Act, and they are 
hereby excluded from the license: 

. Section 4<b>; except the second 'sentence 
thereof relating to. free access by the Com· 
mJsalon or its. agents to the project works 
and ·proJect r~rds: 4<e>, luso!ar .as It re­
lates to approv.al of pla.ns by the Chief of 
Engineers and the Secretan· of the Army; 
lO<c>, insofar as. it relates to depreciation re· 
serves; lO<d>; 10(1); 11: 12: and 14, except In· 
solar 1111 the· power of ·condemnation Is re­
served; 15; 16; 18, except as It relates to fish· 
ways: 19; 20: 21; 22: and 23<a>. insofar as It 
relates to the determination of !air value. 

<D> This license. Is. also subJect to the ·fol· 
loWing conditions: 

Article 1. This entire proJect shail -be sub­
ject to ail of the provisions. terms, and con· 
ditlona otthe license. 

Article z. No substantial change •shail be 
made ln the maps, plana, and exhibits ap. 
proved by the, Co;nm.Jssion, without approv· 

· al by the Commlllaion. 1f the Licensee or the 
Commia8ion deems it necessary or desirable 
that any approved exhibits be changed, re· 
vised eXhibits shail be .submitted to the 
Commission covering the proposed changes 
which. upon approval by the .Commission,. 
shail become a part of. the Ucense,;supersed· 

·tng such exhibit or exhibits previouslY made 
a part of the lice~ Minor changes ln pro­
Ject works. or In uses of proJect landil and 
waters; or divergence from approved exhib­
Its may be made It such changes wiU not 
result In a decre1111e In efficiency, In an ad· 
verse environmental Impact. or In lnipalr· 
ment ot the general scheme of development. 
Any such mmor changes made Without the 
prior. approval ot ~the Commission, which In 
Ita Judgment have produced or wtll produce 
any· of the aforesaid results, shail be subJect 
to such alteration. as the Commission may 
direct. . 

Article 3. The construction and/or oper· 
ation and maintenance of the proJect and 
·any work Incidental thereto, shail be subJect 
to the Inspection and supervision of the au­
thorized representative the Commission· 
may deSignate for such purposes. The Ll· 
censee shai1 cooperate. fiilly with said repre­
sentative and ·shail !Ul'Dish such lnforma· 
tion as may be required concerning the con, 
struction. operation. and maintenance of 
the proJect. The Licensee shail ·ailow. said 
representative and other officers or emploY· 
ees ot the· United States, showing proper 
credentlals. free and' unrestricted- access to. 
throua-h.. and a.croas the proJect lands and 
proJect works In the performance of their 
ofilclal duties. 

Article 4. During the period of the 11-;ense, 
Licensee shail retain possession of all. pro­
Ject proPertY covered by the· Ucense as 
Issued or as later amended, Including the 
proJect area, the proJect works, and ail fran· 
chlses. easements, water rights, and rtghta 
of occupancy and use~ None of such proper· 
ties shail be voluntarlly sold, leased; trans­
ferred, abandoned, or otherwise disposed of 
withoQtprior written approval of the Coin· 
mission. The provisions of this article are 

· not intended to prevent the- replacement of 
structures; .eQUipment, or other· pr:oJect 
works when they become obsolete, inad· 
equate, or lne!!tctent for fUrther &ei'Vtce .due 
to wear' and tear. 

Article 5. The operations ot the Licensee 
shall be subJect to such reasonable rules 
and regulations as the Commission may pre­
scribe from time to time for. protection of 
Ute, health,, and property. 

PROPOSct' iULES 

Article 6. The Licensee shall; ·for the con· 
servation and enhancement of fish and wlld· 
Ute resources, construct. -maintain, and oper· 
ate, <or arrange. therefor>. such reasonable 
facillties and· comply with such r.easonable 
modifications of the project structures and 
operation, as may· be ordered by the Com· 
mission upon ita own motion or upon the­
r.ecommendatlon of the Secretary of the In· 
terior, or the fish and .wtJdllfe agency of any 
State In which the project or a. part thereof 
ls located, after notice and ·opportunity for 
hearing. 

Article 7. Whenever the United States· 
shail destle, ln connection with the proJect, 
to construct fish and wlldllte facWtles at Its 
own expense, the Illcensee shail permit the 
United States .or Its designated agency to 
use, free of cost,;such of the, Licensee's lands 
·and Interests ln lands and project works as 
may be reasonablY required to complete 
such fil.cllltles or such lniprovements there· 
ol. In addition, after notice and opportunity 
tor hea.ring, the Licensee shail modify the 
proJect operation as may be reasonably pre· 
scribed by the Commission In order to 
permit _the• malntenance and operation of 
the fish and wlldllte.facllitles constructed· or 
lniproved by the United States under the 
provisions of this article. This article shail 
not be interpreted to place any obligation 
on the United States to -construct or lm· 
prove !Ish and'wlldllte facWties or'to relieve 
the Licensee of any obligation under the 11· 
cense. 

Article 8. In the construction and/or•main· 
tenance and operation of the proJect; the Ll· 
censee shall be responsible for; and· shail 
take reasonable measures to prevent. soil 
erosion. stream sedimentation; and . any 
form of water or alr pollution. The Commis­
sion may order the Llcense.e to take such 
measures as the Commls.,ion finds to be nee~ 
essary for these purposes, .alter notice and 
opportunity:for hearing, 

Article 9. Timber on lands ot the United 
S.tates cut, used, or destroyed in the con· 
structlon and maintenance of the proJect 
works, or in the clearing of said lands; shail 
be paid for, and· the resulting slash and 
debris disposed of, In accordance with the 
requirements at the agency. of the United 
States having. Jurl:;dictlon over said lands.. 
Payment for merchantable timber shall be 
at current stumpage rates. and payment for 
young growth timber below merchantable 
size -shall be at current damage appralsa.l 
values. However, the agency of the United 
States having Jurisdiction .may sell or dis, 
pose of the merchantable timber to others 
than the Licensee: Prov1.ded, That timber so 
sold or dl.sposed of shall. be cut and removed 
from the area prior to, or without undue·ln· 
terference with operations of the Licensee 
and·ln .. coordination With the Licensee's pro­
Ject cOnstruction schedules. Such sale or dis' 
posat_ to others shail.not relieve the Licensee 
of. responsibility for the-clearing and dispos· 
al of all slash and debris from proJect lands. 

Article 10. The Licensee shail do every. 
thing r:easonably within Its power, and shail 
require Its employees, contracto~; and em· 
ployees of contractors to do everything rea" 
sonably wtthin their power; both lndepen· 
dently and upon the request of officers of 
the agency concerned, to prevent, make ad· 
vance preparations for suppression of. and 
to suppress fires OD the lands to be O«:Upled 
or used under the license. The Licensee 
shall be liable for and shail pay the costa ln· 
curred by the United states In suppressing 
fires caused from the construction, oper· 
atlon. or maintenance of the. proJect works 

or of the works appurtenant or accessory 
thereto under the license; 

Article 11. The Licensee shill! interpose no 
obJection to, and sh&ll in no way prevent. 
the use by the• agency at the United• SWJ.tes 
having Jurlsdlctlon over ·the lands of the 
United States affected, or by persons or cor· . 
poratlons occupying lands of the U~·'-,....:·'­
States imder Permit, of' water for fire i .: :, ' :,, __ ... ~ 
:pression from any stream, conduit, or bou~ .... 
ot water. lllitural or artificial, used by the _ 
Licensee in the operation of the project 
works· covered. by the license. or the lL'le by 
said Parties of water for sanitary and do- : 
mestic pi.trpcises from any stream, conduit, 
or body of water, natural or aitificla.l, used 
by the Licensee in the operation of the pro-
Ject works COVJ~red by the license. 

Article.12. The Licensee shall· be-liable for 
inJUrY to, or destruction. of, any bulldfugs, 
bridges, roads, tralls. ·lands, or other .proper· 
ty of the United States, occasioned bY the 
construction. mai:1tenance, or operation ot 
the projei)t works or of the 'II{Orks appurte­
nant or accessory thereto under the license. 
Arrangements to :meet such liabWty, either 
by ·compensation for such injury or destruc· 
tlon, or by reconstruction or repair of dam· 
aged property, or otherwise, shall be made 
with the appropriate department or agency 
ot the United States. 

Article 13. The Licensee shall allow any 
agency of the United States; without 
char~!!. to construct or permit to be con· 
structed on~ through; and: across those pro· i:.....;..__ 
Ject lands which are lands of the United 
States, such conduits, chuteil; ditches, rall·. 
roads, roads, trails, telephone ar.d· power 
lines, and ot't".er routes or means of trans· 

.,. . ~-

portation and communication as are not in· .....,.._. 
consistent with the enJoyment at said lands 
by the Licensee for the purposes of the Ll· 
cense. This license shall not be comtrued-as 
conferring upon the. Licensee any right of 
use, occupancy, or enJoyment of the lands 
of .the United' States other tha.n for the· con· 
structlon, operation, and malntenan~ 
the proJect ·as stated' in the license. · 

Article U. In the construction and mli... .• · -
na.nce of the proJect, the location. and stan· 
dil.rds of roads ti.nd trails on lands of the 
United States and·other. uses of lands of the 
United States, including the location and· 
condition ·of quarries, borrow pits, and' spoil' 
disposal areas, . shall be subJect to the ap· • 
-proval of the department or agency of .the 
United States having supervision over the 
lands' Involved. 

Article 15. 'The Licensee shail make provt· 
sion for or shail bear the reasonable cost; as 
determined by the· agency or the United 
States affected~ of ma.klng provision !or 
avoiding inductive interference between any 
project transmtss1on line or other pro)eer. 
facWty • constructed, operated, or main­
tained under the license, and any radio in· 
stoJle.tton. telephone line, or other comunt­
catlon !aclllty lnstailed or constructed 
before or alter construction of such project 
transmission line. or other proJect facWty 
and owned, operated, or used by such 
agency of the United ·states in administer­
Ing. the hmds under its jurisdiction. 

Article 16; The Licensee shall make use ot 
the Comm.lsslon!s guidelines and other rec· 
·og:nized guidelines for treatment of trans­
mJsalon line rights·of·way, and shall clear 
such po:1.lons o! transm.lssion line ri~hts-of· 
way across lands of the United States as are 
designated by the of!lcer ot the United 
States In charge ot the lands: shall keep the ,..,.._ 
areas so designated clear of all refuse- and . 
ln!lammable material to the satisfaction of 
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such officer; shall trim all branche:~·of trees 
in contact with or llk.ely to contact the 
transmission lines; shall cut and remove all 
dead or leaning trees which might fall In 
contact with the transtnission lines; and 
shall take such precautions &gainat fire as 
may be required: by such. officer. No fires 
shall be set except with the prior written 
C"'-.,nt as to time ·and place Issued by the 
-. · ·~r of the United States in charge of the 
~ 

Arttcle 11. The right of the Licensee and 
of lta successors and assigns to use or 
occupy waters o.ver which the United States 
haa Jurt.scllction. or lands of the United. 
States under the Ucense, for the purpose of 
malnt.alning the proJect works or otherwise, 
shall absolutely ceaae at the end ot the U­
cense period, unless the Licensee has ob­
tained a new Ucense ·pursuant to the then 

. existing Iawa and regUlations. or an annual 
Ucense under the ,terms and -conditions of 
this · Ucenae. The Comm.tssion. after notice 
and· opportunitY for bearing, may require 
the Licensee to remove ·any or all structures. 
equipment and power Unes within the pro­
Ject boundary and to take any such other 
action necessarY to restore the ProJect 
waters. lands. and facllities remaining 
within. the proJect .. boundary to a condition 
satisfactory to the United States agency 
having Jurisdiction over the lands unless 
otherwise agreed upon in writing or in this 
.Uceilae. U the Licensee falls• to remove all 
auch structures or improvements within a 
reasonable period. they shall become the 
property of the United States. but that wW 
o.ot relieve the Licensee of llabWty for the 
coat of their removal and restoration of the 
site. . 

Article 18. The Licensee, prior to construc­
tion or 'I:Ditiation of power operations. shall , 

; contact the omcer bavtng admin1strative Ju­
risdiction of any lands of the Uriited States 
atfected by the proJect to· ascertain the need 
for obtaining a rigbt.-of-way permit for such 

I lands. U a permit is required, a copy shall' be 
'~-bed the Comm.tssion clearly marked 
', •. _ he Ucensed proJect number to which 
· ;;.ermit. relates. 

Article 19. If the Ucensee, within the U- . 
cense term; shall cause or suffer essential . 
proJect property to be·removed or destroyed . 
or to become unfit for use. without ad~ 
quate .replacement, or shall abandon or dis­
continue good falth operation of the·proJect 
or refuse ·or neglect to comply with the 
terms· of the Ucense and the lawfUl orders of 
the COmmission mailed to the record ad· 
dress of the Ucensee or Its agent, the Com­
mission will deem It to be tbe Intent of the 
Ucensee to surrender the Ucense. The Com­
mission. after notice and opportunity for 
hearinlr. may require the Ucensee to remove 
any or all structures, equipment, and power· 
lines within the proJect boundary and to 
take any such other action· necessary· to ·r~ 
store the proJect waters. lands, and facWties 
remaining withb:l the proJect boundary to a 
condition satisfactory to the U.S. agency 
having Jurisdiction ov.er Ita landS. and fulfill 
such other obligations under tbe Uc.ense as 
the Commission may prescribe. In addition. 
the CommlssiOB in Its discretion. after 
notice and opportunity for hearing, may 
also agree· to the surrender of the license · 
when the: Commission, for the reasons recit­
ed herein, deems it to be the Intent of the ll" 
censee to surr.ender the Ucense. 

PROPOSED RULES 

Article -20; The Ucensee shall ]ontlnue to 
consult and cooperate with the Fish and 
WUdUte Service of the U.S. Department of 
the Interior, the State Fish -and Game Com· 
mission; the· State Historic· Preservation 
Office, the officer having Jurisdiction over 
the lands, and other .appropriate agencies, 
as necessary to lnsur.e the protection -and 
.enhancement of the envtronmentai ~ 
sources and cutturai vaiues at the proJect 
area. 

Article 21. The Ucensee shall pay the 
United States the folloWing annual charge •. 
effective aa.of .the first day of the month.in 
which this license Is Issued: 

<U For the _purpose of reimbursing the 
United States ·for the- cost of administration· 
under part i of the act. a miniinum -annual 
charge of ~ per annum. or such 
amount aa may be determined from. time to 
time pursuant to the Commission's regula· 
tiona. 

HI> ·For the purpose of recompensing the 
United States for the use, occupancy, and 

18203 

enJoyment of --- acres of its lands, an 
amount .as may be determined from ·time. to 
time pursuant to the Commlssion~s regula· 
tlons. 

Article 22. The terms and conditions ex· 
Pressly set forth In the license shall not be 
construed as imp&irlng any terms and condi• 
tiona of the Federal· Power Act which are 
not expresslY. set forth herein. 

ADDmO.NAL·SPECIAL ARTICLES 

<El This order shall become final 30 days 
from the date of Its Issuance unless an ap· 
plication for rehearing. shall be fUed as pro­
vided in-section 313<a> of the Federal Power 
Act, and !allure to me such an application 

. shall constitute acceptance of this lic.ense. 
The acknowledgement of acceptance at­
tached to this Ucense shall be signed for· the 
Ucensee and· returned to the Commission 
within 60 days from the date of Issuance of 
this order. 

FEDERAL ENERGY REOUI.ATORY 
COMMISSION 

NAME AND TITLE: 

. Secretary . 

SIGNATURE DATE 

In testimony of Uts> acknowledgement of 
&cceptance of all of the terms· and condi" 
tlons of the foregoing order, 
------- <Name>, this - day of 
----, 19-, has:caused his Uts corpo-
rate> name to be signed herto <by 
-------,, its President, and its 
corporate seal to be affixed hereto and at­
tested by . i its 
------- Secretary, pursuant ·to a 
resolution of .its . Board of Directors duty 
adopted on the - day of • 
19-, a certified copy of the record of 
whlch;is·attached hereto>. 

<BY------.) 
<Attest:------ Secretary.) 
NOTZ.-Execute· in quadrUplicate. State­

ments within brackets apply only to corpo­
•rations. municipalities, and associations· of 
citizens. 

APPZifDIX .B.-FEDERAL Em!:ROT Ri!:outiATORT 
COIDIISSIOl'I·FolUil lr23 (APRIL 1818) 

SHORT FOIUil·LICE.NSB (PROJEC'l'S NOT Al'l"EC'l''NO' 
LAmiS• OP 'l'KZ'· 'Dlfi'l'l!:D· STA'l'ES) 

ProJ~t No. --• 
An application waa tlled on 

and supplemented on ---- by 
------- for a short form Ucense 
for a hydroelectric proJect. 

ORDER ISS11I.NO SHORT l"'lUil LICENSE 

Date. of Issuance:-------
<A> This license Is Issued to 

<Ucensee> of 
-------.. for a period effective 

the first day of the month In which this 
order ·is Issued, and·. terminating -- years 
thereafter, for the construction and/or op­
eration and maiiltenance of proJect No. 
-- located on , a tribu-
tary of the , subject to 
the terms and· conditions of the Federal 
Power Act, insofar as not exPressly waived 
herein, which. Act Is Incorporated by refer­
ence as· part of this license and subject to 
such rules and regutationa as the Commis· 
sion baa Issued or prescribed under the pro­
visions of the Act. 

<B> This proJect consists of: 
m All lands -constituting the proJect area 

and.enclosed by the proJect boundary or the 
licensee's interests In such lands, the Uinlts 
of Which are- otherwise defined, the use and 
occupancy of which. are necessary for the 
purpose:. of the proJect; such .proJect area 
and project boundary. being shown and d~ 
scribed by certain exhibit K drawing(s), 
FERC No<s>.--. which also form part of 
the application for license. 

<ll> Project works consisting of: 
--------., the location. nattire, and 
character of which are more specifically 
shown and described by the exhibit herein· 
before cited and by exhibit L drawing<s>, 
FERC No<sl. --. which also form part of 
the application for license. 

<W> All of the struct\ir.es, fixtures. equip· 
ment, or facilities used or useful in the 
maintenance· and. ·operation of the proJect 
and located on the• proJect area, and such 
other property as may by used' or useful In 
connection with the proJect or any part 
thereof; together with all riparian or other 
rights; the Use or possession of which are 
necesllary or appropriate in .the mainte­
nance or operation of the proJect. 

\ 
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The exhibits designated and described In 
the above paragraphs• are hereby approved 
and made:a part of the'license. 

<C> Pursuant to section lOW of the Feder· 
al Power Act, it. has· been found In the 
public Interest. to waive the following sec­
tions• of part I of the Act, and theY are 

· hereby excluded from· the license: 
Section 4(·bl, except the- second sentence 

thereof relating to free access bY the -Com· 
mJsaion or· its agents to the proJect ~orks 
and project records; 4Ce>. insofar as It re­
lates to approval of plans by the Chief of 
Engineers and the Secretary of the ArmY: 

· lO<c>. insofar as It relates to depreciation re- -
serves: lO<d>; lO<f>; 11: 12; and 14, except In· 
solar as the power of condemnation Is .re­
served; 15; 16: 18, except as It relates to !Ish· 
ways: 19;, 20; 21: 22: and 23Ca>. insofar as It 
r.elates to the determination of fair value~ 
· CD> This license Is ai&O subJect to the fol­
lowing conditions: 

Article 1. The entire project shall be sub­
Ject to all of the provisions; terms, and con­
ditions of the license. 

Article Z. No substantial change shall be 
made In the maps, .plans; and exhibits ap-. 
proved by the CommJsslon, without approv­
al· by the Commlsslon. If the licensee or the 
CollliDlsslon deems· It necessary or desirable 
that any approved exhibits be changed. :re· 
vised exhibits shall be sWJlitted to the Com­
ml.sslon covering ·the proposed changes 
which,. upon approval by the Comml.sslon, 
shall become a. part of the license, supersed· 
tng•such exhibit or exhibits prevtoWi.ly'made­
a part o{ the license. Minor changes• In: pro­
Ject works; or In uses of proJect lands and 
waters. or divergence· from approved exhibo 
its may be made if such changes will not 
result In a decrease In e!flctlmcy, In an ad· 
verse environmental Impact, or In Impair­
ment of the general scheme of development. 
.Any such minor changes made without the 
prior approval of the CommJssion; which In 
Its judgment have produced or will .produce 
any at the aforesaid results, shall be subject 
to such alteration as the Comml.sslon may 
direct. 

Article 3. The- construction -and/or oper­
ation and maintenance of the proJect. and· 
any work Incidental thereto, shall-~ subJect 
to the lilspectlon and supervtston of the au­
·thorlzed representattve the CommlSslon 
may designate tor such purposes. The .11· 
censee shall cooperate fully With said repre- · 
sentative and shall furnlah such lnforma-· 
. tion as may be required concerning the con­
struction, operation, and maintenance of 
the proJect.: The licensee sllall allow said 
representative and other· officers or· employ. 
ees of the United States, showing proper 
credentials, free and unrestricted access to, 
through. and across the proJect lands and 
project works In the performance of theii' 
otticlai duties. 

· Article 4~ During the period of the license, 
licensee shall retain possession of all proJect 
property covered by the Ucense 88 Issued or 
88 la..er amended, Including the proJect 
area. the· project works, and :all franchlaes, 
easements, water rights, and rights of occu­
pancy and use. None of such properties 
shall be-voluntarilY sold. leased, transferred. 
abandoned. or otherwise disposed of. with· 
out prior written -approval of the Commis­
sion. The provisions of. this article are not 
Intended to prevent the replacement of 
structures. equipment. or other PI:OJect 
works when ·they become obsolete, lnad~ 

.PROPOSEJi RULES 

equate, or•ine!tlclent for further service due 
to wear and tear.· 

Arttcle · S; The operations of the licensee 
shall be subject .to such reasonable rules 
and regulations as the Commlsslon may pre­
scribe from time to time for protection of 
life, health, a.nd property. 

Article 6. The• licensee -shall, for the con­
servation a.nd enhancement of fish and wtld· 
life resources,.construct, maintain, and oper­
ate ·<or arrange. therefor>. such reasonable 
facilities· ·a.nd comply with such reasonable 
modtticatlona of the project structures and 
operation, ·as: may be ordered· by the Com­
mission upon Its own .motion or upon the 
t'ecommendatlon of the Secretary of the In· 
terior, or the fish and wildlife agency of any 
State in which the project or a part thereof 
is located. after notice and opportUnity for 
hearing. 

Article 1. Whenever the United States 
-shall desire, in connection with the proJer.t, 
to coruitruct fish and wildlife facilities at its 
·own expense, the licensee shall permit the 
United States or Its 'designated agency to 
use, free of.cost; such of the licensee's lands 
and interests in lands a.nd' proJect works as 
may be reasonably requlr:ed to complete 
such facilities or such. Improvements there­
of. In addition, after notice and opportunity 
for hearing, the licensee shall modtfy the 
proJect operation as-maY be reasonably pre• 
scribed by the Commlsston In order to 

. permit the matntena.nce and operation of 
the· !Ish and wildlife facilities· constructed or 
Improved by the ·United States under :the 
provisions of thla article .. This article shall 
·not be interpreted to place any obligation 
on the ·United States to construct or lm• 
prove fish and wildlife facllltles or to relieve 
the licensee of any obligation ·under the li• 
·cense. 

Article· B. In the construction and/or main· 
tenance and operation· of the proJect, -the ll• 
censee shall ·be responsible for, and shall 
take reasonable measures to prevent, soU 
erosion, stream sedimentation. and any 
form of· water or aii' pollution. ·The ·COmmls· 
ston may order the licensee to take such 
measures 88 the Comml.ssion finds to be nee· 

· essary for these purposes, after notice and 
opportunity for hearing, 

ArtiCle 9. The licensee shall make provl· 
· ston for, or'shall bear the reasonable cost of 
making provision for, avoiding Inductive _In· 
terference between any project transmission 
line or other projectefaclllty constructed. op. 

. erated. or maintained under the license; and 
any radio installation, telephone line, or 
other communication facUlty installed or 
constructed before or .after construction of 

. -such proJect trarlamlssion line or other pro­
Ject til.clllty. 

i Article 10. The licensee shall make use of 
the Commission's guidelines and other rec._ 
ognJzed guidelines for treatment of trans· 
mission line• rights-of-way, shall clear such 
transmJsston line rights-of-way and' shall 
keep such· ·areas clear of all. refuse and in, 
flammable material; shall trim ·all branches 
of trees In contact with or likely -to contact 

the transmission lines: shall cut and remo'lt' 
all dead or leaning trees which might fall In 
contact· with the transmission lines; and 
shall take precautions against fire. 

Article 11. It the licensee. within. the li· 
cense term •. shall cause or suffer essential 
project property to be removed or:destroyed 
or to become urult for use, without ·'~ - . 
Quate replacement. or .shall abandon 0 . ·.-. \, c•..' •.• 

. continue good faith .operation. of the·,-:':;.. :.-- __ . 
ject, or refuse or neglect: to comply with the 
terms of the license and the lawful orders of 
the Commission mailed to the record ad-
dress• of the licensee or its agent, the Com-
mission will deem It to be the Intent of the 
licensee to surrender the license. The Com-
mission, after notice and opportUnity for ' 
hearing; maY requii'e the licensee to remove 
any or all structures, eQuipment; and power 
Jliles wlthtn. the proJect ·boundary and to 
take any such other action necessary to re-
store the proJect waters, lands; and facWtles 
remaining within the project boundary to a ·~·-:··· 

condition satisfactory to .the authorized rep- ··- .. , __ ·-·: ,. -
resentative of the Commission, and ful!W 
such other obligations under the. license .as 
the Commission may prescribe. ln. addition, 
the Commission In its discretion; after 
notice and opportUnity tor hearing, may 
also agree: to the surrender of the license 
when the Commission, !or the reasons recit-
ed herein, deems it to be the intent of the li· 
censee to surrender the license. · 

Arttcle 12. The licensee shall. continue to 
consult and· cooperate with the .Fish and . 
WUdllle Service of the U;S. Department of ~~· ..,.;.;._ 
the Intertor, the State Fish and· Game Com-
mlss!on, the State H.I.Stortc Preservation 
Office, and other appropriate agencies, as 
necessary to Insure the protection and en, 
hancement of the environmental. resources 
and cultural values at the project area. 

Article 13. The licensee shall· pay the 
United States: the following annual charge . 
effective as of the fii'st day at the montb.ln 
w!llch thla license Is IssUed: 

m For the purpose of reimbursing the 
United States for the cost of admlnlstra.!J.Q.n , 
under part I of the act; a minimum if ""' 
charge of ~- per annum, or .1 
amount 88 may be determined irom time to 
time pursuant. to the ConmiiSsion's regula­
tions. 

Article 14. The ternia· and conditions· ex­
pressly set forth In the license shall not be 
constructed as Impairing :any terms and con­
ditions of the Federal Power Act which are 
not expressly I!Gt.fortb herein . 

ADDITIONAL SPECLU.·AJlTICLa:S 

<El This order shall become .final 30 days 
from the date of its issuance uriless an ap­
plication for rehearing shall be filed as .pro­
vtded In section 313Ca> of the Federal Power 
Act, and failure to !UP. such an application 
shall constitute acceptance of this license. 
The aeknowledgement of acceptance at-
tached to thla license shall be signed for· the ,".t'_.'f ... :_ .::~::2.'./ 
licensee and· returned to the CommlSslon · •4 c 

within· 60 days from the date of Issuance of 
thla order. · 

FEDERAL ENERGY REGULATORY 
COMMISSION 

NAME·AND·TITLE 

SECRETARY 

SIGNA TORE DATE 
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- ).. :· ·--:: . .J ~ ... :--~ ••. . . . .._ ., ~~- ... ,...., 

-"-- ,,. - "" . . . . r_ r''' - ,-,, ::; ··.;· :;·, : ...., .....! --· .-'I ~· • • G~o,g .. M. McGee, Sr.., Chairman f{,,;.~ ;;,l"..-:~J ·.;= d \.~- '' :.( ~'I 
Governors I--ly .. lro Electr:ic Energy Commissiorf/ ·.:;;:..· ... ~:..:;;.:::...-~::_:::.;;:-:--a ;u ··~.J -·~·::--:s·..:J U in, 

c !o \-Vater Resources Doard · · 
P.ieasant.Strcet 
C~mcord) NoH. 03301 

}i.e: Liability Insurance Report 

D~ar i\1r o iVlcG~e,: 

This is my contribution to the commission''s final report, relative to the 
acqHisiti.on of high limit liability insurance protection on reactivated fonner 
i: :,-d.ro sites .. · · · 

I\·!y agency, on behalf of the commission, sent inquiries to approximately 
f!_f'Lcen insur2r:;:;c cornpj_ny markets~ asking for a statement of their position 
~-;ittl rc0ard to Dam liability. We also specifi.cally referred to the five sit8s 
·.:P.der consideration as represcnrat:ive of the reactivation possibilitieso 

/ 
Wi.ch or.C:~x..:e.ption, all responses ·were: negativeo (ex3.n1ples oE replies 

attachec~) ThG Hart:ford Insura nee Group did o-ffer a positive reply in this s~nse: 
Their po.:;iti!Oil is very conservative. (maximum limit 300/300 and 100/100 ref:· '-·c 
rcinsurance)2.ad their underwriting approach the same, involving much time and 
expense which of course, would be reflected in their final pricing .. (See copy of 
reply -~ ttachcd) 

. i\rly conclusion is thar the acquisition of high limit liability insurtlncc protec::tor: 
for su.:::h hydr·o-sites, would, at besc, h~ a very long and exhausting procedu-r~, 
and would involve si.y;nifi.cent premium expenses if the owner-opera.toL-were 
:;ucccssful in attracting the interest of the (apparently very few) company mar;:ecs 
who offer thi.s kind of coverage. 

\VJW,Ipc 

Respect:ftttly submitted, 

i 

THE RO\V~L&£EY {\9ENC~Y, INC~- ,_ / .. . . ---.:.;. ---
/~- '·~. . . 't~~~ ,_/&./ ,?7)_ G~e ~~ 

William J. ;fuey, CPCU l ~ _ 
Jn7.'l1 0nc::e b'.f ~\c,resstonc.Jls <. 

f>;O. 3ox 511, 139 Loudon Ro~d. Conr.ort.l, Nc!w H<~rn;Jsitir~ 03301 Tt:l!'!phoM (603122:t-2562 
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MIDDLESEX 1:-.tSURANCE CO'M~ANY 

PATRIOT GEN:1xAL 11'-ISURANC!: COM?AHY 

CONCO~D. MASS...\CHUS=ns o 017 ~2 

February 11, 1977 

Rowley Agency, Inc. 
P .0. Box 511 

2215 

Concord, Kew Hampshire 03301 

Refer-&r:.ce: Public Liability Gy.·e:::i;e o~ 
Dams in the St::.:e o: r;e· .. , Har::;>shire 

Dear Bill: 

Upon re-::dpt of- rour re~l..!est o:: o\;:- pos!tio:1 cor:.=:e:::1ih; the e:bove, the 
followi&lg is cur. decisio&l. 

This is ·a class of bus~ness of ·.·::-.ich \~:a are r:o: i~tt:.rested in writing. There­
fore;. a:s far as ti':e ~·.Hddle3e:·: is ::c::cerned, ·se c.:>r:5icer no coverag~ and will 
11ot "'"0"'-;ri~r- ~""''Tr. ... ::>a"'S' 0"'·.-l:>-- :-·~ ....... 1-,F,... H.::: .... i·~- .. ,., T .::>'"'':)'·.-,.-;::\.•:. vou·· s•-:n···l .• ~~. ....... ..:> ... -"'-· ...__ ........ C.:.:~- ... --···.!) --·- :"''""~- ... -· ___ ..; ___ ,\..; . ... -:" . • t.; ....... <.:.\..-·-. ... - ""' 

ing me this, but as stated a~o·.re c.s a coi":'..pany ·::a c.::-e nc~. interested in this 
type of bus in ass. · 

I hop a we can be of some. help i:-1 t~e fut'.lre. 

~incerely. y.ours 1 ··.·--., . e . ' ··-g I I ~"::-· ., ((: ---" I 
i,. · ·- _~ .-. r ; V U .. C:t .. ..._..:.\ . {_t. I ~. 

Michael J, Sa~~gh 0 
Underv;riter 

lj 
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February 14~ 1977 

!-lr. Hilliam J. ~·7.iley 
Rowley Agency, Inc­
Concord, L.·re,tl Hampshire 

PU!3I.IC: Lii\BILITY COVERAGE m1 D~·1S 

l:iO :-.!ewport .·\n•nue 
Sorth Quincy, •' \.\ 02li1 

Than~~ you Vc-!ry much for yo'.:lr inquiry e.s to o~r u::.der~·rri ting 
guide lines on dams in Jcl'le state of l'~e·.~ Ea!':\pshire. 

Ho~ll~V·2r; He are not u nark~t for this ty?:; of General Liability 
Coverage. Th~refo::e, I cannot give you. e1ny u.nderHriting re­
quirei::ents. or a pricins approach that ~.;e Hould use. 

Very truly yours, 

t . 

J:vt<--cL~ . 
L~nra ClnY\·mr-::n 
Comme~cial Casualty Underwriting 

122 
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The Rowley Agency> Inc. 
P. 0. Box 511 
Concord, N. H. 03301 

\.·~:// 
v 

February 16, 1977 

Atten~ion - William J. Siley CPOU 

DeD.r Bill: 

Re: .Public Liability Coverage 
On Da::1s 

This ·.·:ill ac~:.no· .. ;led.ge !·ec~i~t c:t yc·:.tr letter of Fc:bi4uar~,.-
8, 1977. 7he Ne·.·r HG!.l?sh:..r-3 Ins~~~rarr~e. Cc::lpany i'tould net be 
in'l~ere:> t~C. in ;>roviding ;>ublj.c liabili ~Y coverage on Dnms 
~!the~ on ~~ e~istence hRzerd ~~ly ha;is or on tha operatton. 

Thank you. .. 

Very truly yours, 

HJi·1/i:ac 

cc: i.o ... ·""r.o.'o~r.,..~" 
-- - -- > Spec.Agent 

• 
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Manch,;,:.:<.•r R~ional Office 
152a Elr.1 ::;rrf!~t 
P. 0. Bo..: Cl0'3 
Manche~ter, New Hamp::.hir~ 03105 
Telephone: (603} 623·8045 

February 11~, 1977 

f.fr. \·:illiam i-riley 
The Rowley Agency, Inc • 
139 Loudon Ro?.tl 
Concord, !:ie·.r Eaz:pzhire 03301 

Re: l'ubl.ic LiabilitJ· Coverage o~ r:o.z:::.s 

Dear Dill: 

In respon·se to your letter of February 8ti: on t!le cap:ioned, I can 
offer tl':e follo• . .ring cor.u:ents: 

It is ver.r difficult at this ~oin~ "to gi-;e you "bail :;::z.rk11 estiL-:.ates 
of' the cost o:' General Lic.bility co·:0:::-~ge fer the St.a'!=e d:J.!lls that :rou 
tr.en·t; io~:!-:L T,.'e beli eye ttat -:;:e "~·::>•.L!.C. al sc h?::e -:;c ccr:3ider ~-rho is 
goir:g t.o ·ce O?-::-:-ating the po·.;.e.:- ?le.!:ts fro:J. these C.e~s. 'Ihe infom.::a.­
tion siver. ir:.C.ice;tes tr...at it coul.d be the State c.:- ::;·riva~e in:toe:res'ts 
depend.h:.g on each indi•ridual site. He =ust also i:ave full Loss Control 
infor:m.ticn c!.eYel:o:ped fro:: not only the engi-cee:-i=g da.ta on file in the 
Office o~ '-ie.ter Resources bt.:.t da.ta c"!e·:elO?ed fro~ ir..s;ection or the 
various locations. He would als~ bave to de~relop k.fc:-;r.ation on t'-11 
expo:mre::; irr each surrour.d:.P.g are~ plus ~e ;;ouJ.C. !:ave ~o r0Yiew nnC./o!· 
develop to?ct;raphy o.nC. geological ir.fon:1a"tion O:l. each a::-ea. This infor­
mn:tion ;rou.ld. !:~·;e to be de'relope-! '\."it!:. so::e of' ou:- Loss Con·brol experts 
in the Hoc.e Office a.J.ong vith outside cc~su.ltaz:ts. The dcvelo:pute:lt of 
this info!'"::'.atiO.r.. •,.,-:auld ir..vol-:e t:. great deEU of -ci::.e an-=: expense .-,.--;,'lich 
would be reflected. in any price consideraticn. 

Our und.ervrit!.r:g of these e::..."?o3u.::-es is very conse!""";ati·;e and 'I-re proccet! 
only after a. full evaluatic:: of ~11 the e:-~osu:--:s ir:di~~.tccl. '·ie ecner<tlly. 
retain li~its of lia'oility r-.o ;;?:"eate:- "t'r..a:l $30.C/3CO,OOn BI a.'ld $100/100,000 
PD. '.l'he bala.'1ce of the lir:its n.re reinsure::!. t,..~e, of course, w'Ou.l.d be 
g\1ideC. r1.cco.rdi::gly by tlle resin!jt:.!·a!lc,e rz:arkets ~~c.::t, e.t t'!'lis· poizrt in tioe·, 
is ver-:/ tight. 

Cur prici~1g, generally, iz c..:-rivc-:'. at o:r co::siC.e:::-i=~, after cor:.pany expE:::se, 
";hat is needed: to co·rer a r.:.a:d.r.:t::: probable loss o~ a lc:1g term basis. 'j_'his 

-,cor.tiJ:.u:::C.-

C-NH-14 

Hartford Fir!7 lno;tlr:lnl:~ Com;lany 
•13·:tfortf Acci:l ~:1t an~ !r:~-,.,.ni~'l C: 
• ilrtford Lil~ 1.-,sur . .>n'!:~ Cr.~·;:M''f' 
\.f;irt!ot:J C:a~ualty lno:ur.:z:':ca-·C, ... ,- · 
i C~w YO!" U'od·!'r-.'llrtt ...... ~'"" ~ J'" ,_ .. ,.: 
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l·!r. \-ii.:::..ia:::. ~'a1ey 
Pa.ge -2-
Fe~orua.ry 11~, 1977 

. tem r:.~y :::un fro::a fi•re to fiftee::: :rears 1::aseC. on the information clevelcJped:. 
the pro·oabllit:r of nE>~tu:al C:~.se..s-!:e=s ~~1.ch e.3 flooc!s or ea::-thqu.akes a~d. 
any ot~e::: pertinent cocsiclere.tio:r..5 •n·e feel ,;oulcl be ve.J..uab1e. 

Mter all o~ this,.o.r.y pre:::i'LlZ:s develope<!. wcul.d probably be considered. 
to be very expe!:sive. 

I hope t~is gives you soc.e. idea of the proble!:ls involved in the un.der .. Titing 
of this class of busi:1e.ss. 

elf 

• 
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